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STEAM CULTIVATING MACHINERY. 


umbia. 7768 
SHIPBUILDERS, SHIP REPAIRERS AND ENGINEERS. 


High-class GUNMBTAL STEAM FITTINGS. 
ATER SOFTENING and FILTERING. 5723 





A. (F. MM uxmtord, L*4.- 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND Wak OFrFice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches, 
BOILBR FEED PUMPS. 

See Advertisement, page 33, last week. 

PATENT WATHR-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS. 
And Auxiliary ae as supplied to ~, 





Admiralty. 2179 
| J ohn H. W itson& Co.,Ltd. 
Birkenhead. 





See Lllustrated Advertisement 
Page 17, Dec. 12. 





Locomotive Shunting Cranes 


Steam and Electric 


ranes, 


BXCAVATORS, CRANE-NAVVIBS, GRABS; 
CONCRETE-MIXERS, 
SHIPS WINDLASSES, WINCHES, and 
DECK MACHINERY. 





6770 
Lists oF STaNDaRD Sizes ON APPLICATION. 





London Office 
15, VICTORIA STRBBT, S.W. 1. 


(‘aig & Donald, Ltd., Machine 
i caceune. JOHNSTONE, near Glasgow. 


For class of Machine Tools see our Illustrated 
Advertisement every alternate week. 1358 


OCHANTIBRS & ATHLIERS 


Ate2stin - NJ ormand 


67, rue de Perrey—LEB HAVRE 
(Pranee ). 








= Boats, 3 Yachts and Fast Beats, 
and Submersible Boats. 


NORMAND'S Patent Water-tube Beles On oe or Oil 


Diesel Oil Engines 
Foor fits 
K for so mown Ld 


8. H. HEYWOOD | & OO., LTD., 
REDDISH. 








‘team Hammers (with or 


J without =, Hand-worked or self-acti 
TOOLS for SHIPBUILDERS & BOILERMAKE 

anton 7364 

DAVIS & PRIMROSE, Lu«trep, LEITH, Epixsurex. 


Brett's Patent Ljtter Co. 
ammers, Presses, Furnaces, 
° 10 


ever, Dorli & Co., Ltd.,|arack 
pe. ORD. 

HIGH-CLASS EN inns FOR ALL PURPOSES. 

also WINDING B Ravine AIR gaan 
and PUMPING BNGINES 

















ranes.—Electric, Steam, 
HYDRAULIC ana HAND, 


of all sizes. 
GEORGE RUSSELL SE OO., Lrp., 
Motherwell, near Glasgow. 7264 


Weldices-8t Steel Ta Tubes 


s rwalie Wank, Boilers 


eae 





(Sampbells & Heer, L 4 


SPECIALISTS IN 
Drillers & Boring Machinery 


for Engine Works and Boiler Shops. 


DOLPHIN FOUNDRY, LEEDS. 4547 





Built complete with Steam, Oil or Petrol 
Motors ; or Machinery supplied. Od 3551 


VOSPHR & CO., Lrp., Broap STREET, PorTsMOUTH. 
(Cochran MULTITUBULAR AND 





CROSS-TUBE TYPES. 


See page 17, Dec. 19. 


HK lectric 


8. H. HEYWOOD & OO., LTD., 
REDDISH. as. 








P FOR : 
rop orgings 


wri 
GARTSHERRIEB ENGINEERING & FORGE OO., 
50, Wellington Street, Glasgow. 7898 


arators 





ps t Co. 
oe ELD. 


6686 





ee Pagew eines 
Specification and Workmanship equal to 
Main Line Locomotives. 
R. & W. HAWTHORN, LESLIE & OO., Lrp., 
ENGINEERS, NEWOsSTLE-ON-TyNE. 7260 





Hy *cavators. 


FROM 50 TO 600 YARDS PER HOUR. 


D. Wy hitaker, 


“¥f achts, Launches or Barges| #Aisaew 


[tubes and [itt 


ittin 
IRON AND 


STE 
oo and Love's, L 4. 
OSWALD ST., GLASGOW. 
BROAD SiRRET C CHAMBERS, BIRMINGHAM ; 
-_ LONDON ng a 
aD STREET, E.0. 


INCHESTER H 
LONDON WARKHOUSI Ct; Pa Sr., B.C. 
LIVERPOOL USH—63, Panavise Sr. 
‘an WARDHOUSE es, DEANSGATE. 
CARDIFF WAREHOUSE—132, Bure Sr. 
BIRMINGHAM WARBHOUSES—Niuze Srreer, 
SHEEPSOOTE STREET, and 10, CoLKEsHILL STREET. 
See Advertisement page 28. 7268 


Je Piinished astings 
uction 


and — 
me eens by tating machining 0) 
rite for illustrations to AERaToRs LTp., an 
London, N, 18. 


FLEXIBLE, NON-RUSTING 














M etallic Hose - overing 
to protect & strengthen tubin 
all pressures and purposes. As supplied for M. 
Govt. —Amnazous rD., Edmonton, ion, N. 18. 
licrometers 
FROM 
Stock. 
THE i 
N ewall Hyasineering O. 
(Proprietors, Peter Hooker, Ltd.), 
Lowpon, B. 17. 
ocomotive [[‘raversers 
(BLEOTRIO). vee 


8S. H. HEYWOOD & OO., LTD., 
REDDISH. 





~_ | GOLD MEDAL-Isvewrions Bxnisrrion-Awanpep. 


uckham’s Patent Se go 
WRIGHING by —BAST FERRY 

ROAD ENGINEERI WORKS COM 
Lonpon, B pa fot vb Cranes, Grain Mlevetee ne &c. 
See Illus. Advt. last week, page 15. 7977 


Rubber MANUFAOTURERS,. 


Hose 








Suction 
and Fire. 








ncer— |_| opwood”* Patent 
Sole Makers : Boilers. 


w. wets & OO., Hrromm, Herts 
See page 15, Dec. 19. 71454 


CHARTERED 
oka £5 PATENT AGENT, 


1, Great James = Bedford Row, London, W.C.1 
T, N. 4515 Holborn. 7905 


Tue Giascow Rotiive Stock aND PiLantT Worxs 


Bee Nelson & Co., Lid., 


pemretEeile ATOAERIAG es. W: enone 
t AND TRAMWAY ROLLING & STOOK. 











Office and Chief » 
London Office : 14, Leadenhall Street, B.C. Od 3382 
Iron and Steel 


ubes and ittings. 
['vbes and Pfttings. 
The Scottish Tube Co., Lid., 


Heap Orrice: 34, Robertson Street, Glasgow. 








LIMITED: Bi 


—_—_—— 


GHAM. 8179 





7985 
1, Union STREET, GUTTA PEROHA & RUBBER, LIMITED, 
LEICESTER. Toronto .- - Oanada. 1535 
ABRIAL ROPEWAYS, CABLEWAYS, CRANES. ee’s y ~~ Ejector. 
teel astings. Great saving of labour. No noise. No dust. No 
7379 | dirt. Ashes discharged 20ft. == vessel. ~ App iy. 
layed advertisement every alternate week. | F. J. TREWENT & PROCTOR » Naval Archi 
JOHN Ys. HENDERSON & CO., ABERDEEN. 


tects and Surveyors, 43, Billiter Bigs. Billiter 8t., 
iano Od 4836 


-) ohn 


Firms not chev oe necessary 


YARROW Lrp., Hess Sone Giaseow. 


ellamy [ pmites, 


MILLWALL, LONDON, 8. 
GEVERAL OonsTRUCTIONAL Bueivegrs, 1216 


Boilers,Tanks & Mooring B Buoys 


STILIs. Purnce Tanks, AIR 
Riverrep Bream and ren B 
Pregs, Hoppers, Sprcta Work, 











RAILWAY AND TRAMWAY ROLLING STOOK. 


He, Nelson & (%., L 


Tur Guaseow yt eee arD eee y | 


He=4 Wiihtson & Co, 


LIMITED. 


See Advertisement page 59, Deo. I9. 


Matthew pal & Bax L@ 


LeverrorD WORKS, n. 
See Full Page Advt., mn barte 12. 


(['eylor & (jhallen 


Presses. 


TAYLOR& CHALLEN, Lp., Engineers, BIRMINGHAM 
See Full Page Advertisement, Dec. 12. 


Steel (i sstings. 


THOMAS SUMMERSON & SONS, Lrp., 








1689 





8195 








DARLINGTON. 7908 

Pilectric f[rensporters, 

8. H. HEYWOOD & OO., LTD.,, 8143 
REDDISH. 





W. MacLellan, Limited, 


& 
FP; OLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESORIPTION. 

RAILWAY IRONWORK, BRIDGHS,ROOFING, £0. 

Chief Offices: 129, Trongate, G@uaseow. Od 8547 
Registered Offices: 1084, Cannon 8t., London, 8.0, 





iesel Driven Generators, 
«+ D.C., 500 or 250 Volts, 350 
R.P.M., in excellent condition. Low price. 
Engines and Dynamos could be sold separately. 
% J TWO 500 Kw. Parsons TURBINES, 
230 Volts, D.C., complete with Spare Armature 
and Condenser. 





JENNINGS, 
West Walls, Newcastle-on-Tyne. 7969 
rfihe G ow Railway 
oy Company, 


London es ictoria Breet, 8. we 
S rupavesnees ¢ 
RAILWAY oe WAGON. & TRAMWAY 


& AXLES. 
CARRIAGE & WAGON IRONWORKS, also 
CAST-ST STEEL AXLE B BOX ES. 


Tel.: “SONDELA.” 


J. 


* 
M.1.Mech.B., M.A.1.M.E,, 
CONSULTING ENGINEER, 


Pretoria, S.A. 





Mining. Mechanical. 





See Advertisement page 101. 


7312 es 


A luminium 
riving 
Pulleys 
Lexsthen 
Life of 


LS en? 
See Pulleys Leaflet 


HE BRITISH ALUMINIUM OO, 
109, Geen Victoria S., Lenton, 5 BO. a” 


iteam Jammers 


Paar’ 26, 
*. Power Hammers 


gg riction 
Stamps. 





Industrial. 


B. & Sj,  Macenr, tee 
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Ww 
and Liabilities paid in 
and Boilers inspected during construction 


[the National Foremen’s 
ASSOCIATION or Tue 
BENGINERRING AND ALLIED TRADBS. 
(Registered under the Trade Union Act.) 


An Association specially formed to look after the 
interests of Foremen on their Supervisory ey 


All communications to— Head Offices— 
H. W. REID, $1, High Holborn 
____General Secretary. __ London, W.O. 1. 


[{*. C.E. Exams.—Over 300 
uccesses by Correspondence Coaching. veral 
sap. Sec. ‘*C” now prepared. (Desi Speci- 
cations and Quantities). A few open.— 
Address, 7434 Offices of ENGINEERING. 


(\orrespondence Courses for 
a B.Se., Inst.C.B., I.Mech.B., ALL TECHNICAL 
ms. 








Special Courses and Single Subjects. 
oderate.—For full rticulars apply to 
W. PHILLIPS, B.Sc. Honours 

(s .), A.M.I.0.B., &c., 8-10, Trafford Chambers, 
“Eouth John Street, Liverpool. 8071 


= 5 7 
nst. C.K., I. Mech. E., B.Sc., 
and all Engineering Bxaminations.—Mr. G. P. 
KNOWLASS, B.5c., Assoc. M. Inst. O.B., F.8.1., 
M.R.San.1., PREPARES CANDIDATRHS personally 
or by correspondence. Hu of successes. 
Courses may commence at any time.—39, Victoria 
St., Wostminster,S.W. 
i and Surveying.—Courses 
are now being held by Mr. D.8. MALDEN, 
suitable for those taking up work in —_— or 
abroad. New Courses just commencing,— pec- 
tus, apply 46, Central Hill, Upper Norwood, = % 


46 

[2s C. E.&Inst.Mech. E. Exams 
—A Practical Engineer, A.M.1.0.E., &c. (re- 
cently demobilised), has now resumed coaching for 
above by CORRESPONDENCE, after 11 years’ 
highly successful pre-war ex ence. Separate 


pa 
subjects may be taken. Excellent testimonials. 
Fees moderate.—C 90, Offices of ENGINEERING. 


M.LC.E. and A.M.LM.E. 


« Tuition. Alse Postal Courses in Mechanical 
Paiaewing. Aircraft Design and Mathematics.— 
PENNINGTONS, 264, Oxford Road, Manchester. 


TENDERS. 


[\wenty Thousand Steel Gal- 


vanised PETROL DRUMS, capacity 55 u.s. 
gallons, good second-hand condition, 
offere¢ FOR SALE. Tenders are invited 
Addresed to MOTOR ORGANIZATIONS, Lrurrep, 
68, Shaftesbury Avenue, W C470 

AUCKLAND HARBOUR BOARD, 

NEW ZKALAND. 


[lenders are Invited for the 

SUPPLY and DELIVERY of TWELVE (12) 
Five-ton (and alternatively for Three-ton) SEMI- 
PORTAL, BALANOBD-JIB, LEVBL - LUFFING 
BLECTRIO ORANES, 

SPECIFICATIONS can be obtained at the Office of 
Board’s Agents on payment of a deposit (returnable) 
of Two Guineas, Drawings can be seen only at the 
Office of the Board’s Agents : 

Messrs, W. & A. McCARTHOR, Lrv., 
18-19, Silk Street, 
Cripplegate, London, B.O. 2. 

Tenders to reach Auckland by noon on Sept. Ist, 
1990, addressed, The CHAIRMAN, Harbour Board, 
Auckland, New Zealand, C44 

LONDON OOUNTY COUNCIL. 
The Council invites 


[Tenders for the Removal and 


DISPOSAL OF ASHES from Greenwich 
Generating Station, for a peried of six and, 
alternatively, twelve calendar months, commencing 
ist February, 1920. Particulars, l'orm of Tender, 
etc., mer be obtained from the GENERAL 
MANAGER, London ‘ems: | Council Tramways, 
23, Beivedere Road, 8.B. 1. o Tender received at 
the County Hall after 12 noon on Tuesday, 13th 
oquary, 1020, will be considered. 

The Council does not bind itself to accept the 
lowest or any Tender. 
JAMES BIRD, 
__ Clerk of the London County Council. C 499 


‘PORT OF BRISTOL. 
FERRO-CONCRETR WHARF 
ROYAL EDWARD DOOK, AVONMOUTH, 


The Docks Committee invite 


[lenders for the Construction 

of a DEEP WATER FERRO-CONCRETE 
WHARP, about 590 ft. long, at the Royal Edward 
Dock, Avonmouth. 

On and after Monday, December 29th, 1919, a 
copy of the Form of Tender, General Conditions, 
Specification, Schedule of Prices, and a copy of the 
Contract Drawings can be obtained from the under- 
signed on production of a receipt shewing that a 
deposit of £5 has been paid to the Secretary of the 
Docks Committee, to whom all cheques must be 
made payable. The deposit of 85 will be returned 
herewith to all bona fide Tenderers. 

Tenders must be enclosed in a sealed envelope 
endorsed ‘* Tender for Ferro-Concrete Wharf,” and 
addressed to the General Manager and Secretary 
of the Bristol Docks Committee Docks Office, 19, 

jueen Se ee, and wd be deliv: to 

m, accom pan y the preseri documents and 
drawings, Vefore Ten a.m. on Monday, the 26th 


January, 1920, 

THOMAS A. PBAOR, 
meer’s Office, Engin 
vonmouth Docks. 

19th December, 1919. 
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PENINSULA 
_ COMPANY. 


Directors are pre} prepared to receive , 
rrenders for the Supply of the 
N 


RAILWAY 


following STORES, namely :— 
0. Te for Specification. 
1. Gibs and Cotters ... ese ove 2/6 
2. Steel Nuts for Fishbolts... 
3. M.S. Sections, 4c. ... 
4. Fencing Wire Stran pee eee 
5. Spark Arresters ... > oat 5/- 
Specifications and Forms of Tender may be 
obtained at this Office on payment of the fee for the 
Specification, which payment will not be returned. 
The fee should accompany any application by 


it. 
P Tenders must be delivered in separate envelopes, 
sealed and addressed to the undersigned marked 
“Tender for Gibs and Cotters,” or as the case 
may be, not later than Eleven o’clock a.m., on 
Tuesday, the 13th gery 2 1920. 
The Directors do not bind themselves to accept 
the lowest or any Tender. 
' R. H. WALPOLE, 
Secretary. 
Company’s Offices, 
48, Copthall Avenue, B.C. 2. 
London, 23rd December, 1919. 


« AB R. 


MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD. 
(PLant AxpD MAcHIneRY SECTION.) 


Fo Sale, by Public Tender, 


CHEMICAL PLANT. 


Continuous Plant for the Production and Rectifi- 
cation of Sulphuric Bther, each producing 20 tons 
of rectified er at 65° 24 hours. 

Six Ether Equipments oi 21,000 kgs. and various 
Accessories, The apparatus installed in twe separate 
structures, forming two groups of three equipments 
each. Production of one epone Tene kge. 
venta eon piant H+} Py x 7 Seven > and is 

ng in cases un at H.M. Factory, Henbury. 

Tenders close eam 6, 1920. ” 
D LEAD-LINED TANKS. 

Sizes varying between 3 ft. 11 in. by 3 ft. 2 in. by 
3 ft. 3 in. and 10 ft. 6 in, by 10 ft. 6 in. by 4 ft. 

Lying at H.M. Factory, Litherland. f. G.88. 

Tenders close January 6, 1920, at 10 a.m. 

MISCELLANKOUS PLANT. 

Lying at Farina Mills (Albion Hill), Bradford, 
Lincoln. 

Potato Washing Machines, Hydro Extractors, 
Friction Seck Hoist, Tanks of various sizes, Offal 
Press, Petato Receiving Reel, Fibre Extractors, Oak 
Cleansing Vats, Sirocco Fans, Potato Breakers, 
Three-tier Steam Jacketted Worms, Potato Grinders, 
Dise Feeders, Double Dryer Conveyor, Steel Hand 
Packing Cylinders, Pipes, Shafting, Pulleys, Belting 
and other Accessories. 

Tenders close 10 a m., Janu 3rd. Ref. G 1725. 

WOOD DISTILLATION PLANT. 

From H.M. Factary, Carmarthen, stored at H.M. 
Factory, Mid-Lavant, Ludlow, Longparish and 
Bideford. Plant comprises the following :— 

Sets of Retert Platework, complete with doors 
and frames; Retort Condensers, Tar Separators, 


© 501 





_O'TY OF BRAD RD EDUCATION 


TECHNICAL COLLEGS, 
ASSISTANT LECTURER IN PHYSICS. 
ASSISTANT LECTURER IN ELECTRICAL 

GINEERING. 
ASSISTANT LECTURER IN THXTILE 
R MECHANICS. > 
AP lications are Desired for 
© above APPOINTMENTS. Seale 
2150 to £350, with an additional bonus ef 278. 
Initial Salary governed by qualifications of success- 


ful candidates. Further a may be obtained 
from the PRINCIPAL of the a 
Y ORDER. 


12th December, 1919. 
LONDON COUNTY COUNCIL. 


[there is a Vacancy for a 
VISITING TEACHER of ELECTRICAL 
ENGINEERING on three evenings a week at the 
L.C.C. Hackney Institute, Dalston Lane, B.8. The 
rate of pay will be 15s. an attendance. Practical 
experience in works is essential and experience in 
teaching will be a recommendation. reference 
will be given to those persons who have served or 

attempted to serve with the Forces of the Crown. 
pe feation forms may be obtained from the 
EDUCATION OFFICKR (T. 1), Education Offices, 
Victoria Embankment, W.C. 2 (stamped addressed 
foolscap envelope necessary). Form must be returned 
11 a.m. on 12th January, 1920. Canvassing 


ualifies. 
JAMES BIRD, 
Clerk of the London County Council. OC 498 
THE TECHNICAL COLLEGE, LOUGH- 
BOROUGH. 
H. Scnorrecp, M.B.E., B.Sc. nts Saeed. 
A.R.C.8e. (Lond.), Assoc.M.Inst.C.B., 
Principal. 


1 
anted for the Commence- 
ment of the Lent Term :— 

(a) A SENIOR LECTURER in AUTOMOBILE 
ENGINEBRING. Salary peg =f annum, 
| by annual increments of to £450, 

(bo) A JUNIOR LECTURER in AUTOMOBILE 
ENGINEERING, Salary af 4 annum, 
rising by annual increments of to £350. 

It is essential that applicants possess a University 

Degree or its equivalent. Further details of the 
appointments and Forms of Application may be 
obtained from the Principal at the College, te 
—— applications must be returned not later than 
the 31st 





ecember, 1919. 
W. A. BROCKINGTON, 
Director of Education. 


[the Royal Technical College, 


See Department of Mechanical gi- 
neering — Several JUNIOR ASSISTANTS are 
REQUIRED, mainly to give instruction in drawing 
and in the laboratories; duties to commence at an 
early date ; Salaries from £250 per annum, according 
to training and ex Ay ea should be 
addressed to the PROFESSOR OF MECHANICAL 
ENGINEERING, The Royal Technical College, 
Glasgow. C 485 


Stimator Wanted at Once 
for Engineer’s London Office. Structural 
and some knowledge of Mechanical Work. Per- 











Roots Blowers, Traversers, Smoke Consumin 
Apparatus, W inches, Copper Vapour Pipes, Corw 
Cars. Oopper Seals for Tar Separators, and other 
Accessories, 
Tenders close January 6th, 1920. Ref. G. 406. 
Fall jculars of the above, together with 
Tenaer Forms and permit to view can be obtained 
on application to the CONTROLLER, D.B.1.c., 
Oharing Cross Hmbankment Buildings, W.C. 
Norg.—For rticulars of ether Government 
Property for Sale, see a. price 3d., at all book- 
stal i or by B vmnngy su ion of 2s., t free, 
— in advance the Directer of Publicity, 
nistry of Munitions, Whitehall Place. on 


, Lond 
8.W. 1. © 268 





APPOINTMENTS OPEN. 





Large Firm of Engineers 

in the Midlands have an OPENING for a 

YOUTH of education as premium pupil, the 

course te include both works and drawing office.— 
Address, 4359, Offices of ENGINEERING. 


WORCESTER EDUCATION COMMITTEE. 


VICTORIA INSTITUTH SCIENCE AND 
TECHNICAL SCHOOL. 


Head Master : J. NEWTON FRIEND, D.Sc. 


A Pplications are Invited for 
the POST of ASSISTANT LECTURER IN 
ENGINEERING. Salary £250-£25-£300. Further 
aa may be obtained from the HEAD 
ASTER. Applications should reach me not later 
than January 3rd. 
THOS. DUCKWORTH, 
Secretary for Higher Education. 
Victoria Institute, 
Worcester. O 334 





ition for suitable man.—Address, C 423, 
Offices of ENGINEERING. 


Wanted, Manager for Ship- 


Building, Ship Repair and General Engi- 
neering Works in Calcutta. Oandidate must be a 
smart and capable man, able to estimate costs 
pes f An adequate salary and commission will 
be paid to the — man.—Address, stating age and 
qualifications to Z. K. 897, care of Dgacon’s, Leaden- 
hall Street, London, B.C, 3. © 281 


W orks or Production Manager 


WANTED, for large Autemobile Factory 
in the North of England employing over 800 hands, 
Applicants must be energetic men of proved admin- 
istrative ability, with a wide practical experience in 
modern workshop methods of mass production on a 
large scale, of strong personality, and able to handle 
judiciously all classes of labour, and systematicaliy 
organize to obtain maximum results. Only men of 
the highest ability will be considered—no others 
need apply. 

Address, inconfidence, giving fullest particulers of 
experience, with copies of recent references, age and 
salary required, to C 366, Offices of ENGINEERING. 


W orks Manager Required to 


take sole trol of facturing side of 
large Brick Company. Applicants must have first 
class experience in the maintenance of modern 
high-class steam plants, with up-to-date knowledge 
of economical and efficient working.—Apply, giving 
experience and copies of recent testimonials, stating 
salary ee to BOX 481, WILLine’s, 125, Strand, 
London, W.C. 2. C 323 


oe — | 
Scientific Works Management. 
—ENGINEER WANTED by large eclectrieal 
a concern to take + charge of their 
wer press department, engaged on very accurate 
ate Applicants must have had a ee 
tical and technical engineering training and be 




















COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICAL INSTITUTE, 
Romford Road, Stratford, B. 15. 


A plications are Invited for 
@ following POSTS :— 
CHIEF LBCTURER in Electrical Engineering. 
Salary (including war bonus) £350 per annum, rising 
by annual increments of £10 to a maximum of 


r annum. 

ASSISTANT LECTURER in Civiland Mechanical 
Engineering. Salary (including war bonus) £300 
per annum. 

ASSISTANT LECTURER in Physics. Salary 
(including war bonus) £300 per annum. 

Application forms and further particulars may be 
obtained from the PRINCIPAL on receipt of 
stamped addressed foolscap envelope. 

Applications, with copies of recent ak 
should be sent to the PRINCIPAL, Municipa 
Technical Institute, Romf = pe tford, B. 15, 





not later than 12th Janu 
GEORGE H. HILLEARY, 
Town Clerk. 
Ba ent, 
95, The Grove, B. 15. - 
10th December, 1919. C 312 





used to up-to-date methods of quick production of 

repetition work, Applications (in confidence) 

should state age, experience, positions held 
reviously and salary required.—Address, C 432, 
ffices of ENGINEERING. 


anted, Assistant Works 

MANAGGR to take entire aa~ of Drop 

Rempteg ay eee 8 lizing en Motor Car 
Parts. ust have sound 


and heat treatment of Alloy Steels. Good oeper. 
tunity for first-class man.—Address, C 486, ces 
of ENGINEERING. 


Wanted, First-class. Colliery 


MECHANICAL ENGINEER with electrical 
experience, for Colliery in India. Three years’ 
agreement on Rs. 500, 550, 600.—Write, S. X., c/o 
J. W. Vicxens & Co., Lrp., 5, Nicholas Lane, aes 


A Leading Firm of Ship- 
Tenng Sapiace with con asputones ent able $0 
a 
talk French, as ASSISTANT to outside Manager. 
The situation offers prospects for a suitable man.— 
Address, — age, experience and salary required, 
C 491, Offices of Ene: 
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nowledge of Die making | re 





Ropewa: 
Ofies. WANTED, to take 
ee 
ce, and 
Roperrsox & Scorr, 


I charge London 
Dust eying and 


Apply, 
to 
“Tint “inc 
Fy petienced Catalogue and 


UBLICITY ENGINEER ANTED for 
ment requiring rapid output of Catalogues 
>, ex’ 





and 

& GENERAL 
(Temporary Offices), 50, 
C leg 


Assistant Engineer 


REQUIRED for the Re-alignment 
of the Seccondee Kumasi ection’ es the 
Gotp Coast GovERNMENT RatLway, for one tour of 
twelve month’s service, with poesible extension. 
Salary £400 a year and a War Bonus of £120 a year. 
Field allowance at the rate of £90 a year. First-class 
passages. Liberal leave in England on full salary. 
Candidates, aged 22-45, who must have had 
experience as Assistant Civil Engineers on Railway 
Location and Construction, should apply at once, 
in writing, giving brief details of experience 
and age, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W. 1, quoting 

. C 496 


M/G.C. 9402 
aoe REQUIRED for the NigERIAN 
GOVERNMENT Rariways for two tours 

each of 12 months’ service with possible permanency. 
Salary £350-£10-£400 and a war bonus of £120 a 
ear. Free single quarters and first class passages. 
iberal leave in England on fullsalary, Candidates, 
oged 22-35, who have had experience as Assistant 
vil Engineers on Railway Construction, should 
apply at once, by letter, giving brief details of 
rience and age, to THE CROWN AGENTS 
FOR THE COLONIKS, 4, Millbank, London, 8.W. 1, 
quoting M/Nig. 9459. C 479 


A ssistant Engineers 
REQUIRED for the PuBLic Works 


DEPARTMENT of the FEDERATED MALay 
States for three years’ service, with prospect of 
permanency. Salary £360—£15—£480, duty allow- 
ance of £75 a year, and a war bonus of 30 per cent. 
of salary only. First class passages. Prospects of 
promotion, if remaining in the service, te higher 
posts with salaries ranging between £480 and £1200 
& year. 

Candidates, 23-35 years of age, preferably single, 
who have received a good theoretical training, 
preferably at a University or Engineering College 

ised by the Institution of Civil Engineers, or 
havecompleted their articles with Civil s neers 
of Standing, and passed the A,M.Inst.C.B. Exami- 
nations, should apply at once (by letter), givin 
brief details of age and experience, te THE CKOW? 
AGENTS FOR THE COLONIES, 4, Millbank, 
8.W. 1, quoting M/F.M.S8. 8922. C 484 


BOROUGH POLYTECHNIC INSTITUTE. 
Borough Road, London, 8.B. 1. 


CHIEF ASSISTANT IN ENGINEERING 
DEPARTMENT. 


The Governors REQUIRE at once a 


hief Assistant in the Engi- 


neering Department, whose duties would be 
mainly connec’ with the work of the Evening 
Classes. Candidates should possess a Degree or 
equivalent qualification, and should have had works 
and Technical College training and some teachin 
experience. The commencing salary will be £4 
per annum (inclusive of bonus), rising by yearly 
increments of £10 to £450. rticulars and form 
of application may be obtained by sending stamped 
addressed foolscap envelope to 

C, t. MILLIS, 


RS, Lowrrep 
Pall Mall, S.W. 








Assistant Engineers 








pa Principat. 
CORPORATION OF OCALOUTTA. 


WANTED. 


C 337 





pplications are Invited for 
the POST of EXECUTIVE ENGINEER, 
Drainage, Calcutta. Thesalary of theappointment, 
inclusive of allowances, is Rs. 1300, rising to Re. 1500 
per month by annuai increments of Rs.50. The 
person appointed will be required to keep a motor 
car. The cost of a motor car will, if desired, be 
advanced by the Corporation and recovered in 
monthly instalments spread over three years. 

The appointment is subject to the Provident Fund. 
Leave and other service rules of the Corporation, 
and may be terminated at any time by six months 
notice on either side. The Provident Fund con- 
tribution is 6} per cent. of the monthly salary, and 
an equivalent amount is contributed by the Cor- 

ration, and the fund accumulates at compound 
Srcorent. The selected candidate will be under the 
direction of the Chief Engineer and be required to 
devote his whole time to the duties of his office and 
will net be allowed to take op any private work. 
He must reside in Calcutta. He will be liable to 
removal during the term of his office for misconduct 
or neglect of, or inca ty for his duties. He will 
be uired to submit to a medical examination 
before joining his appointment. The Corporation 
will pay his sage (Ist class) from London to 
Calcutta, but Re must refund thé amount so paid 
if he gives notice within two years from the date of 
taking up his appointment. He will be required to 
take u Bis appointment about the Ist April, 1920, 
and will receive half-pay for the period occupied by 
the journey. 
ob Preference will be given to candidates who 

bers or A iat wfembers of the Institute 
of Civil Bngineers, or Graduates in Bagineering of 
a University, and have had experience in the design, 
construction and maintenance of sewerage projects 
for large cities, including pipe and masonry sonar 
pumping stations, sewage treatment and disposel, 
as well as road and general construction works. ‘ 

(c) Candidates are to state their age and exper! 


ence. 
4) Applications will be received in the United 
lng = to the 15th Jan , 1920, by W. C. 
‘ON, ., B.Se., M.1.C.B., West Street, Gias- 
, from whom any other information concerning 
e conditions of we oe may % Ware 
in Caloutta up to the an - b 
SEORBTARY TO THE CALOUTTA CORPORA- 
TION, Central ae Office. 
J. C. MUKERIBA, 
to the Corporesiens 





17th November, 1919. 
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INFLUENCE LINES APPLIED TO ARCH 
DESIGN. <4 
By G. R. Magnet, I.C.C. (Ghent). 

As it is being more and more recognised, both 
in this country and abroad, that an immense benefit 
would result from a closer co-operation of engineers 
and scientists of all countries, the writer, who has 
been resident in England for some years and has 
much appreciated the value of British engineering 
methods, may be justified in dealing here, for the 
benefit of the English speaking reader, with a sub- 
ject that is neglected and even wrongly treated in 
many English text-books. 

In dealing with arch design most authors give a 
method of finding the stresses when the loads are 





permanent, but the question of rolling loads is | 
hardly ever more than mentioned, and if men- , 
tioned at all it is generally said that these loads 
should be considered in three or four different 
positions and in each case be dealt with as per- 
manent loads. This is rather a long and inaccurate | 
method, and influence lines should always be used 
in the case of live loads. These lines are rarely 
used in this country, and the very few authors | 
dealing with them give a method for plotting them 
which will discourage most practical engineers as 
being too long and complicated. 

Besides this, some very serious mistakes have 
been made. One author, whose books have a 
rather wide circulation, works out a numerical 
example and finds as haunch moment — 268 ft.-t., 
whereas it should be about + 321 ft.-t., which any- 
one familiar with arches might know without calcu- 
lation as explained hereafter. What is still more 
surprising is that this wrong result is “ closely 
checked” (?) in the same book by the influence 
line method. | 

The aim of the present article is to give a clear 
idea of how an arch should be designed when loaded 
with rolling loads, without spending on it more 
than a short time. This will be done by a method | 
that might be called ‘‘ mechanical,” inasmuch as ite | 
application does not make any appeal to the 
engineer’s memory and can even be carried out by | 
an intelligent draughtsman under an engineer’s | 
guidance. 

The following preliminary remarks may prove 
useful :— 

The influence line* for the right hand haunch 
moment is generally as shown on Fig. 1. A load 
P acting on the arch ring creates at B a bending 
moment equal to P times the corresponding ordinate 
my of the influence line, so that this line shows 
at a glance how the bending moment at B varies 
when the load P travels over the arch. 

If a uniformly distributed load p covers part of 
the arch, the bending moment at B is equal to p 
times the corresponding area “a” of the influence 
line. Again, this line shows at a glance which partial 
uniform loading produces the maximum bending 
moment at B: the positive maximum occurs when 
the load p covers the arch from A to D and the 
negative maximum when the load covers the arch 
from D to B. It is also at once clear that the B 
moment is very small when the arch is completely | 
covered with the uniform load p, as in this case the 
B moment is p times the difference between the | 
positive and negative areas of the influence line ; 
tbis difference is often only a small percentage of | 
each of its terms. 

This brings the writer to a very important point. 
The moment at B due to a uniform load covering 
the whole arch ring cannot be deduced accurately 
from an influence line, unless this curve be drawn 
with the utmost accuracy, as indeed an error as 
small as 2 per cent. in its ordinates will make as 
much as 20 per cent. and possibly more in the | 
difference between the positive and negative areas. | 
This shows that in dealing with arches the loads | 
should generally be divided in two distinct classes : 
(1) the rolling loads, either uniform or concen- 
trated; they should always be dealt with by 

* For @ definition of influence lines, see the writer's | 
two previous articles: ‘‘ Design of Flat Arches with | 
Fixed Ends,” ENoreertne, April 27, 1917, page 391, | 


and “Stresses in Rectangular Frames,’’ Concrete and 


Constructional Engineering, October, 1917, and Novem- 
der, 1917. 


| of. Flat Arches with Fix 


influence lines. (2) The permanent loads, com- 
posed of the deadweight of the ring and the filling 
above it; these loads are generally, if not uni- 
formly, at least symmetrically distributed, so that 
it is possible that the influence line method does 
not give sufficient accuracy if applied to them. This 
is, for instance, the case with reinforced concrete 
road bridges, with rather a large amount of filling, 
and relatively light rolling loads, in which case the 
moments due to permanent loads are just as im- 
portant as those due to rolling loads: and the 
influence line method should not be used for the 
permanent loads. On the contrary, in the case of a 
railway bridge, made of steel arches without filling, 
and where the rolling loads are very important, 
the moments due to dead load may sometimes be 


Fig. 1. ; 
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totally neglected as being very small as compared 
with live load moments. In such a case the 
influence lines alone will give all the data required. 

The writer proposes now to explain the method 
of plotting influence lines. Although a few formule 
will be used, these may be totally forgotten by one 
who applies the method and are only given here 
for the purpose of showing the foundations of the 
further calculations. 

The equations of the influence lines for the shear 
force po, the horizontal thrust q,, and the bending 
moment m, at the crown are* :— 





* See ENGINEERING, April 27, 1917, page 391," ‘‘ Design 
Ends.” 
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The meaning of the letters used is explained by 
Fig. 2. The above formule are only correct for 
values of z between o and + L + 2, and conse- 
quently they will only give one-half of each of the 
influence lines, but.as the latter have all a certain 
degree. of: symmetry, as suggested in Fig. 2, no 
trouble arises through this. 

In the above formulz, as in the following calcula- 
tions, the signs given to the shear forces and bend- 
ing moments are such that the shear force at the 
left of a simply supported beam with downward 
loads applied to it is positive, as well as the moments 
in the same beam. Let it finally be noted that the 
second term of the denominator of g, arises from 
the consideration of the rib shortening due to the 
| thrust. This term may be neglected as being 
unimportant in the case of high arches, but must 
unquestionably be taken in account for flat ones. 

In any numerical application the above formule 
must be transformed into actual figures, and it is 
the way in which this is done that makes a method 
| easy or difficult, 

On careful examination it will be seen that two 
| very different kinds of integrals have to be caleu- 
lated :—(1) Those with two constant limite + L + 2 
and — L + 2; and (2) those with the variable z 
as one limit, the other one being the constant 
quantity +L+2. For the first integrals one 
| value only need be found, whereas for the second 
| one a value must be found for every value of 2. 
The first integrals are of the following general 


7 +L+2 
v=| Ydz 


—-L+2 


withzg=p-y 


ds 








The value of V is merely the area of a curve, 
| and is most conveniently calculated by a table simi- 
| lar to Table A, page 846, the letters being, of course, 
| replaced by figures. The right-hand half-span is 
divided into n equal parts and the points marked 
nm, m-1,.. . 2, 1, 0 (m corresponding to the haunch 
and o to the crown). The values of Y at these 
points are noted in the second column of Table A, 
the two extreme ones being written down as 
2x Y+2. By adding the values written the 
one under the other in the second column, a value 


Yn 
S=— + Yn-1+... 


2 
is found. The integral V is then equal to :— 


+ Yi + 


vals 
n 


The second integrals are of the general type :— 


eL+2 
w= Ydze 


“Zz 


Their values for each value of z is most con- 
veniently found by Table B, where again figures 
must take the place of letters; these are only used 
here to explain the plan of passing from one column 
to another by a series of simple additions; the 
second column contains the ordinates at the points 
n,n-l,. . . 2,1,0; the third column ed = 
contains the sums of the ordinates two by two; 
the fourth column marked U contains the succes- 
sive sums of the figures of the third columns, The 
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values of U so obtained are such that at any 
point z:— 


w=-.v0 
an 


It is now easy to explain the method of finding 
the influence lines for po, q, and m,. This is done 
by means of Tables C and D. Table C gives the 
values of the different integrals required by direct 
application of the typical Tables A and B; this is 
shown on the top line of Table C as headings. 
Table D combines these integrals as required by the 
formule giving po, Jo and mp. 

After what has been said very little explanation 
‘is required, as the tables C and D give by themselves 
all information for their filling in. The figures 
shown in the tables are for one example that 
has been worked out in order to help the reader 
who may feel inclined to apply the method. The 
example chosen is an arch of 150 ft. span, 15 ft. 
rise, the centre line of which is circular. The arch 
is in ferro-concrete, the thicknesses at the crown : 
and the haunches being respectively 2 ft. and 3 ft. | 
and the reinforcement are kept constant through- 
out, equal to 2 per cent. of the total crown area, 
half of it being placed at 2 in. from the intrados 


in Table C; for instance, line 2 of Table D is 
identical with column 14 of Table C; line 3 of 
Table D is obtained by multiplying the figures of 
column 11 of Table C respectively by 7, 6, . . . 
2, 1 and 0. 


Fig.4 








and half at 2 in. from the extrados. In this par- 


Fig.3. 


ticular case the half span has been divided into seven 
equal parts, numbered 7 to 0, 7 being the right hand 
haunch and 0 the crown; this is quite enough 
for all practical purposes ; 5 equal parts to the half 
span will generally do for estiriating purposes. 

Columns 1, 2, 3 and 4 of Table C give merely the 
geometrical characteristics of tne ring and the real 
calculations start with column 5; the slide rule 
will be found quite accurate enough in all these 
calculations. 

The only explanation Table C might need further 
is the way of calculating column 9 (and also 12 and 
20). To get the figures of column 9 multiply the 
corresponding ones of column 5 respectively by 
7, 6,.. . 2, 1 and 0; this is the meaning of the 
heading n, n-1,. . . X col. 5. 

Table C being filled in it will be noted that for 
convenience Table D has to be filled in line after 
line and not column after column as Table C. 
All the elements required for Table D are found 








example chosen above and the resultant moment 
influence lines for points 7, 6, 5, 4, 3, 2, 1 and 0 
shown in Fig. 3. Generally it will not be necessary 
to plot as many influence lines as shown on Fig. 3 ; 
it has only been done here in order to show how the 
lines change gradually in shape so as to alter from 
the crown line to the haunch line. For estimating 
purposes it would be enough to draw these two 
extreme lines. 

A very useful check on the above calculations 
consists in the fact that, as suggested on Fig. 4, the 
tangents at point 0 to the influence line of the 
crown moment have always the same slope deter- 
mined by setting out the values of L +n and 
L+2 n respectively as abscissa and ordinate, 
each being, of course, measured to its own scale; a 
similar construction gives the tangent at 7 to the 
moment influence line for the haunch. Further 
all the moment influence lines have to pass through 
points 7 and 7’ and to be tangent at these points to 
the reference line (except 7 at point 7).* 

Once the lines shown on Fig. 3 are plotted it is 
easy to find the maximum moment at any point 
of the arch due to any set of rolling loads, say, for 
instance at point 3. The influence line at this 











- MAXIMUM+ANO-MOMENTS 
OBTAINABLE BY ANY IMAGINABLE 
OISTRIBUTION OF A UNIT UNIFORM LOAD. 


geos.e” 

Lines 5, 9 and 15 of Table D give the final influence 
ordinates p), % and m,; the latter influence lines 
can then easily be plotted, as eight equidistant 
ordinates of each of them are known in the right 
half-span. 

The next important thing, however, is to draw 
the moment influence lines for other points than 
the crown, but this is a matter of mere statics as 
the statical indetermination of the problem is 
solved once the three influence lines for the shear, 
thrust and moment at the crown are known. If, 
for instance, the moment influence line for point zx 
is required, its ordinate mg at any point z is given 
by :— 


ss 8 


Mm = M™ + Por + GY — H+ 
for the values of z between 0 and zx, and 
. m= M + Pet+ gy 


for the other values of z. 
The last two formule have been applied to the 





oe. C28 ae ee ee 
point is copied in Fig. 5; the rolling loads con- 
sidered consist of a set of two loads of 3 tons and 
6 tons respectively at a distance of 21 ft. 6 in. 
the one from the other. The moment at point 3 
for any position of the rolling loads is the sum of 
the products of each load by the corresponding 
influence ordinate; plotting this moment 4s 
ordinate at, say, the point occupied by the 6-ton 
load, a new curve is found, showing the variation 
of the moment at 3, when the set of rolling loads 
travels over the arch (Fig. 5). The maximum 
positive moment occurs for the position II of the 
loads and is equal to 47-3 ft.-t., whereas the 
maximum negative moment occurs when the loads 
occupy the position I and is equal to — 32 ft.-t. 

If now uniformly distributed rolling loads are 
considered, the maximum positive moment at any 


* See ENGINEERING, April 27, 1917, page 391, “ Design 
of Flat Arches with Fixed Ends.” 
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; point, say 3, occurs when the part of the arch 
bins tae nA: corresponding to the positive part of the influence 
line is covered by the load ; this maximum is equal 
to the magnitude p of the load per unit length 
ER EEE multiplied by the positive area of the influence line. 
ae seri Sn-1 = yn + yn-1 he If this pogitive area is taken as ordinate at point 3, 
a ti Bs -6 a pn -84ee hee +*-' | and if @ similar ordinate is plotted at every point, 
a—8 yn-2 n-2 | yn-2 Un-2=Un-1+3n-2 | @ curve is obtained as one of the two curves of 
Fig. 6, the other one being for the negative moments. 
It is useful to draw attention to the fact that 
the positive area of an influence line as taken for 
- ue Z y2 ordinate in Fig. 6, may be composed of two parte ; 
1 n 1 21 =v + mi Ui=Ue+ this is, for instance, the case for point 5, Fig. 3 
; ae : Xo = + Yo showing that the influence line has two areas above 
swedislia: ” Ue= Ui + % the reference line and one under it; the moment 
due to uniform loading at point 5 is maximum 
. ‘ positive when the loads cover the arch from 7’ to 
about 2’ and simultaneously from 7 to about 4; 
: the moment is maximum negative when the load 
a EN i ie A ' ee ae hers eo Sree . mee Saree meee covers the arch from about 2’ to about 4; these 
Length Unit = Foot. As Table B. lense re As Table B. As Table B. are the moments taken as ordinates in Fig. 6. 
The curves give at any point the maximum 
6 7 | 8 9 10 11 12 13 14 positive and negative moment possible to be 
obtained by a unit uniform load covering the arch 
Col. 2 | n, -1,... OB a in any imaginable position. The ordinates between 
i ——— x x x Uys the two curves of Fig. 6 represent, of course, 
pom | On. 8, | OF.6 Cal. 8. the moments in the ring when the unit uniform load 
| completely covers the arch. As explained in the 
“282 an} Oo. | oe a 0-0 | beginning of the present article these i 
+484 4-766 | 14-904 30-878 ordinates are very small as compared with the full 
5-019 27-579 |— curve ordinates and a small error in the full curve 
Rael ry teed Nt py tie may affect considerably the small partial 
"488 re 14-808-| 9-952 — 81-084 | ordinates. That is why it is advisable not to use 
-130 19-426 | 6-390 97-426 | the curves of Fig. 6 to get the moments due to 
el aa ee ee " 9-482 |__| a load completely covering the ring; these moments 
“| 7-629 ples oe Loe 092 |Jroas |__106 8 | should be found by other methods as explained in 


“856 <a 7-234) 12-580] 0-856 25-504 | 0-856 110-856 | all text-hooks. 
926 ae K=9°016|2x 6-945| 0-0 sad 26-360 0-0 0-08 1=111,712 The curves of Fig. 6 show, for instance, that the 
= maximum positive fixing moment at the right hand 
en haunch due to a uniform load of p tons per foot run 
is equal to 440 p ft.-t.; this maximum occurs when 
‘ p covers the arch between point 7’ and a point 

pists oe is oo _ | situated between 1 and 2, as shown by the influence 
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ell As Table B line m, of Fig. 3. When the other part of the arch 
; is covered, the moment at 7 is maximum negative 
and equal to ~ 474 p ft.-t. 

21 ss 28 td 25 26 If the arch is loaded first from 7’ to 0 and then 
from 0 to 7, the above moments become respec- 
n, M1, 0. | Col. 16 Cos a tively 403 7 ft.-t. and — 436 ft.-t.; consequently 
Col. 17. a if, for instance, a uniform load p = 1.3 t/ft. covers 
the left half of the arch and simultaneously a load 
p = 2-2 t./ft. covers the right half of the arch, the 
resultant moment at 7 will be :— 


403 x 13 — 436 xk 22=— — 434 ft. ¢. 
.The corresponding moment at 7’ would be :— 
403 x 2:2 — 436 x 13 =— + 321 ft. ¢. 


These are the figures for which the author of the 
book mentioned in the preliminary remarks finds 
— 410 and — 268; this is obviously wrong as “a 
priori” these moments cannot be of the same sign 
(see shape of influence line). 

Having filled in Tables C and D and dealt with 
rolling loads, either concentrated or. uniform, as 
explained, no further calculations are required to 

find the effect of a rise ¢ in temperature ; this pro- 
Heunch. Tenes 2. Crown, | duces # thrust equal to :— 
Q, = Ectn 
1 ie td 
“2! See 30-878 58°457 81-084 97-426 | 106908 | 110°856 | 111-712 | where C = coefficient of linear expansion, E = 
slae+t... wee ite 25506 | 48925 | 50292 | 56278 | se204 | 25-504 0 modulus of elasticity, n = number of divisions of 
4 
<i 
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is just as simple, if not simpler, and much more 
accurate and logical. 

The writer must apologise for not going further 
into details ; many points would be worth mention- 
ing as the effect of the distribution through the 
filling and the arch itself of so-called point loads 
and the corresponding decrease in bending moments ; 
the alteration to the influence lines when the rolling 
loads act on the arch through the medium of trans- 
verse beams running from ring to ring, &c. Dealing 
with all these points would run into too great 
length, however, and as it stands, the writer hopes 
that the present article may prove useful. 

LITERATURE. 
—_—o——_ 
Reports on the Progress of Applied Chemistiy. Issued b 


the Society of Chemical Industry. Volume III, 1918. 
London : The Society cf Chemical Industry. 


THB sections on Ceramics, Building Materials and 
Fermentation were not ready in time for inclusion 
in this third report. On the other hand, sections on 
Agricultural Chemistry, by Dr. E. J. Russell, F.R.S., 
and on Foods, by Dr. H. W. Bywaters, have been 
added to the volume, and as the authors do not con- 
fine themselves to the year 1918, the sections contain 
much interesting matter. A few notes may be 
acceptable. The food production of this country, 
Dr. Russell reports, one-half of the total need before 
the war, was at low ebb in 1916, but improved in 
1917 and surpassed in 1918 that of any previous 
year. In the manufacture of fertilisers nitre cake 
has replaced sulphuric acid; one of the troubles 
of the innovation is that the product tends to set 
to a hard cake. With respect to basic phosphate 
slag, which became very important during the war, 
it is noteworthy that the open-hearth slag contains 
less phosphate than the Bessemer converter slag, 
and for the analyst the addition of fluorspar to the 
slag (to increase its fusibility) is unfortunate in so far 
as it interferes with the solubility of the phosphate 
in citric acid, and is thus apt to lower the analytical 
estimates of the slag as fertiliser. Attempts have 
hence been made to enrich the slag either by the 
addition of mineral phosphates or by fractionation 
(Hoersch, Queling). As regards food and war bread, 
Dr. Bywaters states that the number of potato- 
drying works had, in Germany, increased from 6 to 
841 by 1916, while over here, until recently, undesic- 
cated potatoes were added to the bread. Milk 
powders are produced by a quick drying process ; 
a thin film of milk is rapidly heated for a short time 
so that the protein does not coagulate and will 
redissolve in water. The Merrell-Soule Company 
effects this by running the milk into a heated 
centrifugal drum in which the milk rises in a spiral 
to be sprayed into hot air ; the vapour is condensed 
and produces the vacuum in the centrifugal 
apparatus. All these drying processes are suspected 
of causing a loss of vitamines, the mysterious 
agents, at least three of which are said to be 
necessary in the food to make growth of the animal 
possible. Considering that we still know very little 
about milk, even cow’s milk, and do not really 
understand why butte: turns rancid, as Dr. By- 
waters points out, the vitamine problem may yet 
puzzle further generations; vitamine research 
practically began in 1912. 

We may mention a few facts from other sections. 
Reference to the H. Lane process of producing 
finely-divided nickel for catalysis looks rather out 
of place in Mr. J. W. Hinchley’s section on Plant 
and Fuel; but the device, a pan heated by a ring 
burner, really forms part of plant. Mr. J. T. Dunn, 
in the Fuel section, makes frequent references to our 
columns. Mr. Alwyne Meade, in Destructive 
Distillation, does not refer to the electric precipita- 
tion of tar fogs which has given very promising 
results. In the section on Colouring Matters and 
Dyes which, we are sorry to see, Dr. Gilbert T. 
Morgan, F.R.S., is contributing for the last time. 
Dr. Morgan directs attention to the im of the 
amalgamation of British Dyes, Limited, and Messrs. 
Levinstein into the British Dyestuff Corporation, to 
the Board of Trade scheme of assisting the British 
dye industry, and to the chief manufacturing firms, 
before dwelling upon scientific progress. Paper 
yarns, Mr. J. F. Briggs (Textiles) considers, may 








come into serious competition with jute. Germany 
and Austria were supposed to produce some 200,000 
tons or 300,000 tons of these yarns per annum in 
1917; both the brown and the white fabrics lent 
themselves well to dip-dyeing and colour-printing, 
and though they were a dismal failure for clothing 
purposes, they made good curtains and possibly 
table cloths. Mr. C. O. Bannister opens the section 
on the Metallurgy of Iron and Steel with the rather 
surprising statement that the adaptation and 
modification of plant for the recovery of potash 
from blast-furnace gas has been the most striking 
feature in the development of the iron and steel 


industry ; some people are afraid that the freedom. 


from dust will be more tangible than the 20,000 tons 
of potash to be recovered. In Non-Ferrous Metals 
(Mr. G. Patchin) the flotation of graphitic gold ores 
(P. T. Bruhl) is interesting ; according to Parmelee 
the flotation oil adheres to sulphides, and interferes 
with subsequent cyanidation, unless removed by 
roasting, but does not adhere to non-sulphidic ores. 

As regards Indiarubber (Dr. F. Twiss) the rapid 
rise in the production of the last years came to a 
stop in 1918. The totals for the years 1913, 1914, 
1915, 1916, 1917, 1918, were, in tons: 108,440, 
120,380, 158,702, 201,598, 256,879, 260,000, and the 
increase was almost entirely due to plantation 
rubber, the corresponding figures for which were : 
47,618, 71,380, 107,867, 152,650, 204,251, 210,000 
tons ; the wild rubber production of Brazil and of 
other countries has rather decreased than increased 
since 1910. In Central Europe euphorbia cyparissias 
(the common milk weed) and tithymalus peplus have 
been cultivated for rubber and also fat extraction, 
while in America resinous rubber has been prepared 
from the “giant” and the “dwarf rabbit bush.” 
These new sources and the synthetic rubber will 
hardly be able to compete with plantation rubber, 
particularly when we consider that science has so far 
done very little for plantation rubber, whilst it has 
doubled the sugar yield of beet roots in thirty years. 

In our review of the second of these volumes* 
we had to comment upon a regrettable tendency of 
some of the compilers to speak generally of “a new 
apparatus ” without giving the name of the inventor. 
The nameless patents have now disappeared. 
Some of the contributors have not shaken off their 
preference for vague general descriptions of “‘ new 
apparatus” of very questionable novelty. But on 
the whole the present volume with its carefully- 
compiled index will be found very useful. 


La Probabilité dans les Tirs de Guerre. 
AuBErT, Lieutenant d'Artillerie. 
Villars et Cie. [Price 6 francs.] 

Tuts little book of 130 pages is introduced by 

Professor d’Ocagne, well known as the foster- 

parent, if not the “ onlie begetter ’’ of nomography. 

In the introduction we are told how the book came 

into existence. The author, a young officer in the 

French artillery, worked out the problems which 

arose in his active service. During the inaction 

enforced by his wounds, he brought his solutions 
into orderly form, adding such matters of general 
theory as might be necessary to make the treatment 
coherent. The book is divided into four chapters 
and an appendix, entitled respectively: Theory of 

Errors; Gunnery in an Invariable Atmosphere ; 

Gunnery in a Variable Atmosphere ; Actual Gunnery, 

and the Summation of Random Magnitudes. The 

first chapter is the usual theory lucidly and briefly 
put, and the second chapter gives more or less 
elaborately, but with much freshness of view, the 
substance of the classic treatment to be found in 

Cranz or Ingalls. The author emphasises the fact 

that the mean point of impact is not generally on 

the centre of the target; to the resultant effect 
he gives the name “relative efficiency,’ and he 
provides a parametric chart for its easy evaluation. 

An interesting treatment is given of the theory 

of ranging and calibration, and though it is un- 

likely that such a thorough study would be accept- 
able in our own army, we would strongly recommend 
that such matter should be kept in view when the 

G.A.T. and T.B. of G. are re-written. Professor 

Greenhill has often, and with justice, pointed a 

sarcastic finger at our military text books, but in 


Par JEAN 
Paris: Gauthier- 


* See ENGINEERING, December 13, 1918, page 689. 





comparison with the pamphlet before us, nothing 
short of ridicule would be fitting. 

The third chapter is, from the artillerist’s point 
of view, the most novel, as it embodies an attempt 
to analyse atmospheric variations after the manner 
of Gauss; we are inclined to think that Carlyle, 
had he read this chapter, would have called it a 
piece of ‘‘wiredrawn ingenuity.” There can, 
however, be no doubt that the problem attacked, 
has an increasing practical interest, especially with 
reference to the drum fire of modern artillery, 
from which we suspect the author has derived 
suggestion. 

In his fourth chapter, which deals with the theory 
of fire under actual conditions, the author emphasises 
the theoretic nature of Gauss’s law, and he shows 
that it can never fully express the results of actual 
gunnery. This view, admittedly an echo from 
Colonel Henry, is refreshing in comparison with the 
complacency of earlier writers, who point to the 
extraordinary agreement between the theory and 
the facts. At the same time, though it is far from 
our intention to derogate the brilliant work of a 
young writer who is still a student, we feel that he 
labours his points occasionally. Not even a regular 
officer of the Royal Regiment would expect Gauss’s 
law to hold for a gun with a rapidly-wearing or 
coppering bore. Nor would he see anything 
mysterious in a stiff breeze; we are reminded of 
Lemuel Gulliver’s impressions of the Brobdignagian 
ladies’ pores. The law of Gauss can be logically 
deduced froin clearly definable premises, and if these 
premises can be realised in actual conditions, we 
know, so far as we know anything, that the law will 
be realised in the results. The errors of the gun, of 
the day, and of the observer cannot easily or 
profitably be reconciled to the assumptions under- 
lying Gauss’s law; they are more plausibly 
systematic errors. 

This little book is not strictly speaking an 
engineer’s book, except for the few ordnance experts, 
who must now be seriously concerned for their 
future employment. We have discussed it, never- 
theless, with comparative fullness for two reasons. 
In the first place, it is a valuable contribution 
well deserving of notice, and in the second, it 
contains among other matters, a clear and succinct 
view of a method of thought which will become 
increasingly important in an epoch of large-scale 
organisation and production where statistical 
analysis may be necessary; a method of thought 
which helps to banish the atmosphere of chanee 
from things that appear to be merely chances. 








THE WORKS AND PRODUCTS OF 
MESSRS. BARR AND STROUD, LIMITED. 
(Concluded from page 779.) 


WE have already made it clear that Messrs. Barr 
and Stroud’s main concern has always been the 
manufacture of rangefinders, but from time to time 
apparatus auxiliary to rangefinders, has been 
designed and made. This in turn has led to the 
taking up of other lines of work in the develop- 
ment of their bus‘ness. In this, the concluding article 
of our series, we may fitly make reference to some 
of this other material which Messrs. Barr and 
Stroud manufacture, although we cannot attcmpt 
to deal with this aspect of the firm’s activities 
other than briefly and incompletely. As an example 
of what we mean by apparatus auxiliary to range- 
finders, we may refer to the fire-control gear which 
has been an important branch of the firm’s work 
for a number of years and has been fitted to a very 
large number of ships of the British and other 
navies. 

The apparatus is an electrical one, by means of 
which visual signals are transmitted from the fire- 
control platform of a warship to the various gun 
stations. The arrangement may in a general way 
be likened to the ordinary engine-room telegraph, 
as it is made up of transmitters and receivers and 
the operation by hand of the transmitter to bring 
one signal into view results in the reproduction of 
the same signal on the receivers. The interesting 
feature of the apparatus lies in the very simple 
electrical arrangement which is used and the absence 
of escapements, wound armatures or other frail 
parts. The transmitter may be looked upon as 4 
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hand-operated commutator and requires no com- | through only 30 deg. It will be obvious that by ; of transmitting a continuous record of a moving 


ment, but some description of the receiver is 
necessary. This consists of three horseshoe electro- 
magnets lying parallel side by side. Between the 
pole pieces of each magnet there rotates a soft 
iron armature. The three armatures are of cylin- 
drical form—corresponding to the cylindrical pole 
pieces of the magnets—and are fixed across a 
common spindle at 120 deg. to each other. Thus 
in one position one armature bridges the gap 
between the pole pieces of its electromagnet, but 


~ 
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Fies. 75 To 77. 


the other armatures are 60 deg. out of correspon- 
dence with the pole pieces of their electromagnets. 
The arrangement operates on a step-by-step 
method. When current is being supplied to the 
first magnet (say A) the armature A lies so that 
it bridges the gap between the pole-pieces of 
the magnet A. If, then, the circuit of A is 
broken and B is switched in, the armature of B 
will move to bridge its gap and the common 
spindle, and with it the indicating drum, will 
rotate through 60 deg. If, however, B is switched 
in without the circuit of A being broken, then 
the armatures of A and B will take up a common 
position of balance and the main spindle will rotate 





energising and breaking the circuits of the various 
magnets in the proper order the common spindle 
will be caused to rotate in steps and that twelve 
positions of rest, corresponding to twelve signals, 
will be given in the full revolution. The arrange- 
ment is a remarkably simple one for the results 
achieved. It is necessary to jump or miss three 
steps on the transmitter before the receiver can 
take up a false position relative to the transmitter, or 
before one receiver can get out of step with another. 


Fore and Aft 
Line of Ship [A~~-~~ 








Finr-ContTRoLt GEAR FOR WARSHIPS. 


A piece of apparatus auxiliary to the fire-control 
gear is illustrated in Fig. 75 annexed. This is 
designed for the purpose of automatically deter- 
mining, and electrically transmitting to distant 
stations, the rate of change of range and the deflec- 
tion of a target. It is known as the “ Rocord.” 
The instrument is intended to be set up in some 
position, such as the control top, where an all-round 


target. The Rocord operates in terms of four 
quantities—({1) the known line of sight between the 
ship on which it is mounted and the target, (2) the 
known speed of the ship, (3) the estimated speed of 
the target, and (4) the estimated course ot the target 
| relatively to the ship. From these it automatically 
| determines the rate of change of range and the 
| deflection of the target. 
| The principle on which the instrument operates 
may be explained by reference to Fig. 76 on this 
page. In this diagram point a represents the ship 
| and the vector a 6b its course—that is, its direction 
| and speed. Point d represents the enemy ship and 
| vector d e the enemy’s estimated course relative to a. 
| To determine at any moment the value of the rate 
| of change of range between the two ships, and the 
deflection, one may plot the triangle ac f, in which 
ca is parallel and equal to ab and cf is parallel 
and equal tode. This gives a resultant a f, which 
represents the course and speed of the enemy d 
relatively to the ship a. This resultant may then 
be resolved into two rectangular components, one 
| @g along the line of sight ad and the other g f at 
| right angles to the line of sight. The length ag 
will then represent the rate of change of range and 
gf will represent the deflection. Figures corre- 
| sponding to these two lengths are automatically 
transmitted by the Rocord to the receiving instru- 
| ments in various parts of the ship. 
| The mechanical devices which are used in the 
‘instrument for automatically determining the 
| value of the two components ag and gf are illus- 
| trated in Fig. 77 annexed. The position A 
| in this figure represents the ship and is situated in 
the centre of the instrument. It corresponds to 
| point a in Fig. 76. The point C, which is fixed on 
the fore and aft line of the ship, can be moved along 
this line so that A C can be adjusted to correspond 
| with the speed of the ship. The position of point 
C is adjusted in the actual instrument by the smal] 
| thumb handle shown to the left-hand side in Fig. 75. 
| The smal] dial shown in association with this handle 
indicates ship’s speed and is operated by this handle 
at the same time that the position of point C is 
| adjusted. In using the Rocord the dial is, of course, 
| set to the known speed of the ship at the time the 
| observations are being taken. The fore and aft 
line, corresponding to the line AC, is marked on 
the Rocord case, as shown in Fig. 75, and this line 
| is set in the fore and aft line of the ship. 


| Referring again to Fig. 77, it will be seen that to 
|the pivot C there is attached an arm CF. This 
can be rotated in accordance with the course of 
\the enemy’s ship, and the pin F can be displaced 
| along the arm C F in accordance with the speed of 
the enemy’s ship. The positions of the arm C F 
and the pin F are determined by the two thumb 
handles to be seen on the centre dial of the instru- 
| ment in Fig. 75. The centre handle operates the 
smal] dial, which has to be set to the estimated speed 
|of the enemy. The other handle operates the 
| large dial showing the course of the enemy, and this 
dial has to be set so that the arrow which it carries 
| appears to be parallel to the fore and aft line of the 
enemy’s ship. The only other operation which 
| has to be carried out by the observer is the working 
of the training handle, which can be seen in Fig. 75, 
so as to keep the fore sight always upon the target. 
The turning of this handle rotates the outer case 
carrying the sights. The upper plate carrying the 
| fore and aft marks, the thumb handles, &c., does 
| not rotate. 
Returning now to Fig. 77, the operation of the 
| instrument may be explained. The parts of this 
figure already referred to, that is, the pivots A and C 
and the arm C F, are mounted in conjunction with 
the upper plate of the instrument to which we have 
just referred. They have no rotational motion 
relative to the ship and the line A C always lies in 
the fore and aft line of the ship. It will be seen from 
the figure that the pin F engages the slots of two 
sliding bars L K and MN, arranged at right angles 





view can be obtained, and, acting in the same way | to each other. These bars are mounted on a guide 
as the transmitter of the fire-control gear, indicates | frame which is attached to the case carrying the 
on distant receivers the rate of change of range | direct sighte. They accordingly rotate as a whole 
and the deflection of an enemy ship. The instru- | round the centre A as the handle is operated to keep 

the sights directed on the target. The bar LK 
It occupies a 


ment is not one of precision, since it indicates in 
terms of estimated quantities, but has the advantage |is the rate of change of range bar. 
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WATERTIGHT DOOR INDICATORS FOR SHIPS’ BULKHEADS. 
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position always at right angles to the line of sight 
and can move to and fro along that line. The bar 
MN is the deflection bar. Its slot always lies 
parallel to the line of sight and it can move in a 
direction at right angles to the range bar. 

It will be evident from the construction, that 
as the line of sight varies, and the outer case carrying 
the two bars is correspondingly rotated, the bars 
engaging the pin F will slide along and parallel 
to the line of sight respectively, and that accord- 
ingly the rate of change of range and the deflec- 
tion indicated will depend upon the distances 
AG and AH of the two bars from the centre A. 
The linear motions of the two bars are converted 
into rotary motions by means of racks and pinions 
which drive commutators similar to those used on 
the transmitters forming part of the fire-control 
gear described above. The brushes of the commu- 
tators bear on slip rings on the fixed base of the 
case, and these slip rings are connected to the ter- 
minals of the indicating receivers. As already 
«tated, the top plate carrying the course and speed 
dials remains stationary relatively to the ship when 
the case is rotated. This effect is obtained by 
gearing a large diameter wheel attached to the 
base with a wheel of equal diameter attached to the 
top plate through a 1 to 1 ratio, comprising two 
equal pinions in mesh with the two wheels and 
secured to a vertical shaft carried by the casing and 
rotated by the training handle. The rotational 
effect of the case upon the top plate is exactly 
neutralised by the gearing, and the plate, therefore, 
remains stationary relatively to the ship. 

The remaining figures which accompany this 
article illustrate Messrs. Barr and Stroud’s indicating 
gear for ships’ watertight doors. Briefly, the 
arrangement consists of a transmitter situated at, 
and operated by, the movement of each door, and a 
receiver, or receivers, situated in any convenient 
place, or places, on the ship. The gear, which is an 
electrical one, is, of course équally suitable for 
merchant vessels as for warships and is being fitted 
to a number of important liners. To describe 
the operation of the gear it wiil be best to first refer 
to the transmitter, of which various sectional 
views are given in Figs. 78 to 80, and a general 
view in Fig. 81, all on the present page. The 
transmitter is connected to a shaft of the door 
operating gear, shown at a in Figs. 78 and 80 by 
means of a coupling 6 clamped on to the shaft end. 
This coupling, as will be seen from the figures, can 
be rotated on the shaft a, when tbe transmitter 
is first being adjusted into phase with the movement 
of the door. The coupling drives a bevel gearing 
¢ through a pin in the way the figures clearly show. 






























































Fie. 81. GENERAL VIEW OF TRANSMITTER. 







































































Fig. 82. GENERAL View or RECEIVER. 
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The main bevel is pinned to a vertical shaft carrying 
the spring-box d. This spring-box is an important 
feature of the apparatus. Its duty is to protect 
the commutator and more delicate parts of the 
transmitter from shocks and from too rapid move- 
ments, and also to insure that the indicators shall 
operate correctly when current is switched on, 
even if the doors have beén operated while the 
current was off. 

Before saying anything further in detail about 
the spring-box, it will perhaps assist understanding 
of the transmitter if the main parts are briefly 
mentioned. It will be seen that the vertical shaft 
already referred to carries a further bevel wheel at 
its top end. This wheel, which is driven from the 
spring box and is not attached to the vertical shaft, 
drives a bevel wheel secured to the horizontal shaft 
carrying the commutator e. At one end this shaft 
carries a governor f, and at the other a toothed 
wheel, which is acted on by the electrically controlled 
detent g. With this explanation the general method 
of operation of the transmitter should be clear. The 
opening or closing of the water-tight door rotates 
shaft @ and this in turn: rotates the commutator e 
through the intermediation of the spring box, 





unit. If, however, the driving arm is operated 
quickly, owing to the water-tight door being moved 
rapidly, the top part of the box moves on ahead of 
the lower part which follows at normal speed under 
the combined action of the spring and the governor 
fon the commutator shaft. The gear ratio of the 
bevel drive ¢ is such that for a complete move- 
ment of the water-tight door from open to shut, the 
spring box makes slightly less than one revolution. 
The commutator consists of a phosphor-bronze 
sleeve, with projecting contacts formed on its outer 
surface. The sleeve is mounted on a glass insulator 
supported by ebonite end caps which are fixed 
to and rotate with the spindle e. Contact springs 
are provided on the terminals 8, A, B and C, and 
these bear on the commutator sleeve and distribute 
current to the live wires connected from A, B and C, 
S being the supply terminal. The commutator 
contacts are formed so that only one live wire is 
in circuit at a time. One revolution of the com- 
mutator makes three contacts between supply 
terminal § and the live wires, that is each of the 
live wires A, B and C comes once into circuit. 
There are 32 steps arranged for between the open 
and shut positions of the watertight doors, so that 
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andjthe two bevel gears. Brushes bearing on the 
commutator connect to the terminals 8S, A, B and 
C, and from these points are led away the control 
wires to the receivers. The purpose of the governor 
and the electrically operated detent we will refer 
to in a moment.., 

i) Returning now to the spring box d, it should be 
_xplained that the top and bottom portions of the 
box are independent from each other and are con- 
nected together only by the flat spiral spring which 
lies inside. The inner end of the spring is attached 
to the upper part of the box and the outer end to 
the lower. The two parts of the box are rotated 
under the action of the arm h, which is secured to 
the vertical spindle. This arm carries a vertical 
pin at its outer end, which engages with projections 
on the top and bottom halves of the box. If the 
arm is rotated in a clock-wise direction it carries 
the top part of the box with it in the same direction, 
and if this rotation is carried out at the normal 
working speed of the instrument, the lower, or 
driven, part of the box will follow on immediately 
under the action of the spring. The spring, it 
should be explained, is put into the box under an 
initial tension, so that there is always a force 
applied by the projections on the half boxes between 
the pin on the driving arm h and the pin on the upper 
corresponding driven arm ¢. The force which is 
applied in this way, when the instrument is at rest, 
is greater than the frictional resistance of the gearing 
and the commutator brushes, with the result that 
when the instrument is operated at not more than 
normal speed, the spring box moves as a single 





MvuLtreLE RECEIVER FOR WaTERTIGHT Door INDICATOR.’ 


the commutator has to make 10% complete r volu- 
tions for the full movement in one direction. This 
number of revolutions is arranged for by the upper 
bevel gearing driven from the upper half of the 
spring box. The governor f, fixed on the end of 
the spindle e which carries the commutator, consists 
of a pair of weights, rotating inside a case, and 
carried from a hub fixed to the spindle. They are 
held towards the centre by two light spiral springs. 
If the speed of revolution of the spindle e, and 
consequently the commutator, tends to become 
too high, the weights move outward and their 
friction against the containing case checks the speed. 

The detent g, to which we have already referred, 
may be looked upon as forming part of a magnetic 
clutch. The arrangement consists of a solenoid 
carried in a bracket fixed to the base of the instru- 
ment. The armature is in the form of a plunger 
and is attracted by the electromagnet against the 
action of a spring. When the current is off the 
spring forces the armature away from the magnet 
and carries the detent into engagement with the 
toothed wheel fixed to the commutator. The 
solenoid coil is permanently connected across the 
supply, from terminal S to terminal Y, which is 
the return. When current is switched on, the detent 
disengages the commutator and the instrument is 
free to operate in the manner we have described. 
If, however, the watertight door is moved when the 
current is off, the lower driving arm h will wind up 
the spring to a proportional extent as before, but 
the upper half of the spring-box and the com- 
mutator will not follow on owing to the detent g 








|being engaged with the toothed wheel on the 


armature. Immediately the current is switched 
on, however, the commutator will be released 
and will rotate to the correct extent, being finally 
stopped by the driven arm i coming to rest 
between the projections on the two halves of the 
spring-box. 

The receiver is illustrated in Figs. 82 to 86, on 
page 848, Fig. 82 being a general view and the 
remainder sectional views and details. A view 
of a multiple receiver, containing dials indicating the 
movement of a number of different doors is illus- 
trated in Fig. 87, annexed. In describing the 
receiver we will refer to the single type illustrated 
in Figs. 82 to 86. As will readily be understood, 
the multiple instrument is merely an assembly of a 
number of single instruments in one case. The 
receiver consists of a pointer working over a dial 
and driven from an armature by internal gear 
whee's. The pointer makes 32 steps from the open 
to the shut position of the watertight door. 
Connection is made from the transmitter com- 
mutator through the line wires to the terminal 
blocks A, B and C, shown in Fig. 85. From these 
blocks the current is led by springs k to contacts 
on the rotor frame J, which in turn are connected 
to the corresponding stator coils. The arrange- 
ment of the rotor is of great interest and ingenuity. 
It consists of a bar-like construction of soft iron 
working in a ball joint at its bottom end. As will 
be seen from Fig. 83, it is star-shaped in cross- 
section, having five sides, each of which is concave. 
These concave surfaces fit on to corresponding 
convex surfaces on the stator poles. In Fig. 83 
it may be assumed that the lower stator coil is 
energised and that the rotor is attracted down on 
to its pole face. If now the next coil is energised 
and the circuit of the lower coil is broken, the rotor 
will roll over on to the next pole face. In doing 
this it will operate the pointer through the internal 
gearing, and the pointer will indicate one step on the 
dial. The stator cojls are connected in pairs 
diametrically opposite, é.e., in the position shown 
in Fig. 83 the lower and the upper stator coils are 
both energised. When the next pair of coils on 
either side is energised the rotor will roll over to 
the nearer pole-face. There is no tendency for the 
rotor to jump to the opposite pole-face, owing to 
the formation of the armature and the longer air-gap. 

Space has permitted us to-describe only a few of 
the many appliances that Messrs, Barr and Stroud 
have invented and constructed during the thirty-two 
years they have devoted to meeting various require- 
ments of the services as these arose, more especially 
in regard to rangefinding and fire control. While 
they purpose in the future to continue their work 
on rangefinders, fire control instruments. periscopes 
for submarines and other apparatus for naval, 
fortress and field services, their works are much too 
extensive on both the optical and mechanical sides 
to be kept in full operation on war material as at 
present in demand. They are therefore turning 
their attention to civilian work of a variety of kinds, 
among which may be mentioned Galilean and 
prismatic binoculars ; kinematograph projectors for 
halls and smaller and simpler types for college, 
school and home use; the Optophone—an instru- 
ment by which the blind are enable to “read” 
ordinary printed matter ; and internal combustion 
engines for motor cycles. 





Iron anp Street Inpustry mm Sovrna Arrica.— 
We understand, says The South African Mining and 
Engineering Journal, that it has been decided to extend 
the Pretoria iron and steel industry to realise its full 
possibilities, and that capital running to one and a half 
millions is assured for the undertaking. It is noteworthy, 
in this connection, that Mr. Mackie Niven, speaking at 
a colliery company meeting last week, said: ‘ Several 
small blast furnaces have been erected in the Transvaal 
during the past two years and these had, from native ores, 
been turning out about 10 tons of pig-iron per day. 
‘These experimental plants had demonstrated that pig- 
iron, of first-class quality, could be produced in this 
country. ‘The pre-war price of pig-iron in Britain was 
so low that amanufacturing was not ible. The price 
now was very high. Authorities did not anticipate it 
would be likely to fall to anything like the old price, 
perhaps not lower than double the old price, for many 
years to come, if ever. The question of establi ms 

ge iron and steel industry in South Africa was t ore 
being seriously considered—a decision was not likely 
to be taken in a hurry, as it might involve the expenditure 





of millions of money. 
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MESSRS. VAUXHALL MOTORS,2 LIMITED, ENGINEERS, LUTON. 
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roduced by Messrs. Vauxhall Motors, Limited, of 
rom As will be generally known the 25-h.p. 
Vauxhall car made a consiaerable reputation on staff 
service during the war. 

The chassis, shown in Figs. 1 to 4, on pages 850 
and 851, has a 10-ft. 10-in. wheel base, and a 4-ft. 8-in. 
track. The width over the frame is 2 ft. 11 in. and 
the overall dimensions 15 ft. by 5 ft. 8 in. Detachable 
wire wheels are fitted carrying tyres 880 mm. by 
120 mm. The springs, both front and rear, are of the 
semi-elliptic type. The body fitted to the touring 
model carries five persons. The weight of the chassis, 
including starting and lighting installations, is 26 owt. 
The general construction of the frame will be clear 
from Figs. 1 and 2. The front axle, in position in the 
car, is shown in Fig. 3, while Fig. 5 is an enlarged 
sectional view showing half of the front axle and one 
of the front wheels. A perspective view of one of 
the stub axles is given in Fig. 8. The front axle is of 
H-section and is made of steel having an ultimate 
strength of 40 tons, an elastic limit of 25 tons and 
a 30 per cent, elongation. The stub axles are of nickel- 
chrome steel of 50 tons ultimate stress, 40 tons elastic 
limit and 20 per cent. elongation. The inclined steering 
pivots are completely enclosed and are lubricated 
with oil. The ball valve lubricator is shown in Fig. 8. 
The steering gear is of the worm and wheel type. 





15. 


The front axle springing is shown in Figs. 6 and 7, 
which are self-explanatory. 

The engine has four cylinders cast monobloc, each 
95 mm. bore by 140 mm. stroke. The R.A.C. rating 
is 22-4 h.p. and the cylinder capacity 4 litres. The 
firing order is 1, 2,4, 3. The crankshaft has five main 
bearings 2 in. diameter; the front and rear bearings 
are 3 in. long and the centre three are 2} in. long. 
The crank pins are 2 in. diameter by 2} in. long. 
The crankshaft is made of nickel chrome steel of the 
same test qualities as are quoted above for the stub 
axles. The bearings are white-metal lined. The valve 
gear is completely enclosed and there are no exposed 
working parts except the magnetic coupling and the 
belt drive to the radiator fan. Ignition is by high- 
tension magneto and a White and Poppe carburettor 
is fitted, with an extra air device fitted to the steering 
wheel. Forced lubrication from a plunger pump is 
employed, and throughout the car bal oil ves 
are employed wherever possible in place of geasers. 

Cooling is from a pump which is driven by the same 
belt which drives the fan. The size of the water 
connections is such that adequate cooling by thermo- 
syphon action ensues if the fan belt is removed. i 
may be done in the winter. The driving of the fan by 
a belt, as is the practice on almost all cars, is, it is 
claimed, the only satisfactory method owing to the 
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] effort required to accelerate the fan when the 
on throttle. is opened. This effort tends to break 
chains and ordinary gear teeth, but no trouble occurs 
with a belt, as it can slip. In the use of this drive the 
Vauxhall car only follows common practice, but the 
driving of the water pump by the same belt is less 
usual. It is stated that the horse-power required to 
drive the pump at an engine speed of 1,500 r.p.m. is 


his | only about one-fortieth of that required to drive the 


fan. This being so it is unnecessary to fit a gear of the 
size usually employed for working the pump. If, 
moreover, during frosty weather the pump freezes & 
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breakdown of the driving mechanism will occur when 
the engine is started if a positive gear is used. In the 
Vauxhall design the belt merely slips. The adjustment 
of the belt is provided for by making thé pulley on the 
fan spindle of the adjustable cone type. The capacity 
of the cooling system is 6 gallons. 

e engine and gear-box are mounted on a common 
sub-frame, and connection from the clutch to the gear- 
box is through a universal coupling. The clutch is 
of the multi-disc type lubricated with dry graphite. 
The gear-box, an illustration of which is given in Fig. 9, 
gives four forward speeds and reverse. There is a 
foot brake on the propeller shaft immediately at the 
rear of the gear-box. The gear-box casing, and the 
crank-case are made of 96 per cent. aluminium, having 
an ultimate strength of 13 tons and an extension of 
5 per cent. The final transmission and back axle are 
illustrated in Figs. 10 to 16, on page 852. The main 
drive and differential are well shown in Fig. 10. The 
bevel gearing has spiral teeth as detailed in Figs. 
11 to 14, and as shown in perspective in Fig. 16, while 
the differential axle drive has straight teeth. The 
road wheels are carried on sleeves so that the axles are of 
the full floating type. The rear-wheel brake drums 
are 16 in. in diameter. The whole arrangement is 
clearly shown in Fig. 10. The shafts, propeller 
shaft and axles are of nickel steel having an ultimate 
strength of 40 tons, an elastic limit of 28 tons and 
30 per cent. elongation. The gear wheels are of case- 
hardened nickel steel. 





INDUSTRIAL NOTES. 

In the course of his reply to a deputation of manu- 
facturers, merchants and representatives of trade 
unions which waited on him recently, with reference 
to the dislocation of traffic in South Wales, the Prime 
Minister stated that the real cause of congestion was 
the war. The average wagon had had to be run until 
it almost fell to pieces, the manufacturing energy of 
the country having been devoted to the war. There 
was also a shortage of locomotives. Another un- 
fortunate occurrence was the moulders’ strike ; owing 
to this strike, some locomotives were actually being 
stripped of parts to repair others. Further, the 
8-hour day had been responsible for much of the delay. 
Another cause of the delay in traffic was the detention 
of wagons; this was 50 per cent. greater this year 
than it had been last year. A most serious element 
was the diversion of traffic from sea toland. He asked 
the deputation to appoint a small business committee 
representative of the great trades and industries of 
South Wales, to meet representatives of the railway 
companies and, if necessary, of the various Government 
Departments directly concerned, to see whether 
something could not be done to make arrangements 
in South Wales for once more restoring the short-sea 
trade. He would like Labour to be represented because 
he knew they were prepared to do their best to assist. 
He appealed to Labour to see whether they could not 
provide a special effort during the next twelve months, 
without in the least compromising the concessions which 
had been made, to relieve the congestion, so that trade 
should begin to run normally. 





We recommend to our readers a small booklet, 
published at the price of 1s. net, by the Garton Founda- 
tion, 3B, Dean’s Yard, Westminster, 8.W. 1, entitled 
“The Industrial Council for the Building Industry.” 
It gives the history of the scheme originated by Mr. 
Malcolm Sparkes, for the establishment of a Building 
Trades Parliament; it explains the steps which were 
taken for the formation of the council and gives 
information on its satisfactory working. It records the 
proceedings at the inaugural meeting held at the 
Central 1, Westminster, on May 29 and 30, 1918, 
a meeting which was supported by 22 trade unions, 17 
associations of employers and attended by 3 Ministers 
of the Crown. Sir David J. Shackleton, K.C.B., of 
the Ministry of Labour, presided at the opening session. 
A most satisfactory feature at the meeting in question 
and one which throws a clear light on the whole scheme, 
was the following :—The Provisional Committee brought 
forward a proposal (based probably on the time- 
honoured practice of conciliation boards), that the 
Employers’ and Operatives’ Federation should each 
elect their own quota of 10 members for the adminis- 
trative committee, in such proportions as to reflect in 
miniature the composition of the council itself. But 
Mr. H. Piper, president of the National Federation of 
Building Trades Operatives, expressed the desire of his 
members to take part in the election of the employers’ 
quota and, conversely, invited the employers to vote 
with them in the election of the operatives’ quota. 
This novel and far-reaching proposal met with 
immediate support, and was carried without a dis- 
sentient ; decision by vote of the whole council has 
since become the regular practice with regard to every 
question which comes before it. It was also decided 
that if an employer were elected as chairman, the 
vice-chair should go to an operative, and vice versa. 


The council has since held meetings in London, Birming- 
ham, Edinburgh, Manchester and Bath, and it has 
done well, so the pamphlet states, adding that it has 
exceeded the expectations of very many. It would 
seem to us that the scheme and its working, as outlined 
in the pages from which we quote thus briefly, might 
be considered with advantage by trade unions and 
employers representing other industries in the kingdom. 


According to The Labour Gazette, in most industries 
employment continued good or fairly good during 
November. The engineering trades, however, were 
seriously affected by the strike of ironmoulders, which 
lasted throughout the month and resulted in much 
unemployment and short time. Employment at iron 
and steel works and in other metal trades was also 
adversely affected by this dispute. Some industries, 
notably coal-mining and iron and steel manufacture, 
were handicapped by transport difficulties arising from 
the shortage of railway wagons. Changes in rates of 
wages which came into operation in November affected 
about 1,900,000 workpeople, who received increases 
amounting to approximately 480,0001. per week. The 
general level of retail prices of food and other items of 
working-class family expenditure at December 1 
was approximately 125 per cent. above the pre-war 
level, or about the same as at November 1. The 
number of out-of-work donation policies lodged at 
November 21—the latest date for which complete 
statistics relating to the civilian donation are available 
—was 491,546, as compared with 479,427 at October 31. 
This increase is largely, though not entirely, due to the 
strike of ironmoulders. The distribution of the 491,546 
Policies lodged at November 21 was as follows: 
Civilians—men 100,320, boys 8,000, women 27,030, 
girls 2,287. Demobilised—men 348,955, women 4,954. 
In addition, 53,353 workpeople (21,398 males and 
31,955 females), in grades to which the National 
Insurance Acts apply, had lodged their books with a 
view to claiming unemployment insurance benefit. 
The number of men on the live registers of the Employ- 
ment Exchanges at December 5 was 474,314, or a 
decrease of 4,324 on November 7; and the number of 
women was 55,427, or a decrease of 30,071 on the total 
at November 7. The number of vacancies unfilled on 
December 5 was 26,152 for men and 44,300 for women, 
the corresponding figures for November 7 being 28,796 
and 42,884, Trade unions with a net membership of 
1,500,325, excluding those serving with H.M. Forces. 
reported 2-8 per cent. of their members as unemployed 
at the end of November, as compared with 2-6 per 
cent. a month earlier and 0-5 per cent. a year earlier. 
The rise since last month is accounted for by the 
increase in unemployment in the engineering trades 
arising from the moulders’ strike. Employment at 
coal mines in November continued good ; the number 
of workpeople employed at the collieries included 
in the returns was slightly greater than in the previous 
month, and 22 per cent. greater than in November, 
1918. It was reported, however, that a considerable 
amount of time was lost on account of shortage of 
railway wagons. At iron and shale mines employment 
continued good; at tin mines it was moderate; and 
at lead mines it varied from slack to good, according 
to locality. Apart from interruptions due to weather, 
quarrymen were well employed, except at china clay 
quarries, where employment was dull or bad. In 
the pig-iron industry employment continued good, on 
the whole, though below the level of November, 1918. 
At iron and steel works it was fairly good in general, 
but varied according to local circumstances, improving 
in some districts and falling off in others; a number 
of works were seriously affected by transport difficulties. 
In the engineering trades employment declined further 
as a result of the strike of ironmoulders, and there was 
much short time and unemployment. The state of 
employment in the shipbuilding trades showed con- 
siderable variation as between different centres, and 
on the whole may be described as fair. In the tin- 
plate trade employment, though hampered by shortage 
of wagons, was good, better than in October and much 
better than in November, 1918. In the other metal 
trades it ranged from fair to good, some short time 
being worked as a result of the ironmoulders’ strike. 
Employment in the cotton trade continued fairly 
good in the spinning section and good in the weaving 
section. In the woollen and worsted, hosiery, jute 
and silk trades employment continued good. Employ- 
ment continued good in the building, woodworking and 
furnishing, brick, cement, pottery and glass trades, 
though shortage of materials, attributed to railway 
delays, was frequently reported. There was some 
improvement in the paper, printing and bookbinding 
trades, and employment was good generally. The 
state of employment with dock and riverside labourers 
varied as between different ports; on the whole it 
was fairly good. 

In regard to the variation in rates of wages reported 
above, the principal change was an increase of 58. per 





week awarded to men employed in the engineering 











and shipbuilding industries, which was extended to 
men in various other metal trades and in the chemical 
and explosives trades. Workpeople in the woollen and 
worsted and the textile bleaching, dyeing, finishing, 
&c., trades also received further increases in wages 
under the operation of sliding scales depending on 
the cost of living, and there were numerous increases 
in the building and printing trades. Changes in 
hours of labour in November affected about 30,000 
workpeople, whose recognised working time was 
reduced by an average of 3 hours per week. 





At the annual supper and presentation of prizes 
in connection with the Rock Bowling Club, held last 
week in Dumbarton, several speakers touched upon 
ee pected problems. Sir Archibald Denny said it 

ad become the habit, or a catch phrase, to talk of the 
men as being slaves to the masters. That was never 
so in his memory, and was certainly not so under the 
system of mutual arrangements come to by the men, 
represented by the experienced members of the Works’ 
Committees and the management. That seemed to 
him, however, to be the present condition between the 
unions and their members, Was it desirable or com- 
mendable, he asked, that during a strike, men who dis- 
agreed should only be able to work if they bad moral 
and physical courege enough to pass through a lane 
of jeering fellow-citizens, and be escorted to homes in 
which they might find wife and children scared to death 
through intimidation of the meanest character? 
Colonel Denny, who followed, said it was at one time 
thought that, due to submarine action, it would be 
years before the world’s shipping would be normal 
again. The best information he could gather did not 
seem to confirm that. One of their biggest shipowners 
had told him recently that, with American output, a 
few months would see the loss largely made up. Once 
upon a time, British shipbuilders were able to tempt 
owners either with cheap prices or quick delivery, or 
both. They could no longer do that. No one wanted 
the era of long hours and low wages to return. Short 
hours and high remuneration were ideal conditions, 
with one reservation—the man who paid must get full 
value for his money. A shipowner offered them some 
vessels the other day, but when he saw the price and 
learned that they could promise no definite delivery, 
he not only abandoned the idea of building, but 
abandoned the way of doing the trade he intended. 
He (Colonel Denny) had taken out the figures of his 
firm, audited by H.M. Treasury, for ten years pre-war 
(during the war 80 per cent. of all excess was taken by 
the Treasury, plus nearly 10s, in the £ on the balance, 
for taxation), and these figures divided among their 
several thousands of workers meant much less per 
week than many of their men earned in one hour, 





FEDERATION OF BritisH Inpustries,—This Federation 
states that Mr. R. T. Nugent, its director, recently 
returned from a visit to the office of the Federation's 
Trade Commissioner in Madrid. He states in his report 
that the prestige of the federation there is hardly second 
even to that of the British Embassy. Representatives 
of British business houses in Spain also welcome the 
presence of the federation, as it is of great assistance to 
them and to the cause of British trade as a whole, for 
it forms a centre for British commercial interests in that 
country. Mr. G. H. Locock, assistant director of the 
Federation, who recently returned from Athens, reports 
that the exhibition of British manufactures there was a 
very great success. 

Tue Non-Ferrovs Minmse Commirrer.—-The Non: 
Ferrous Mining Committee has be; its inquiry into lead 
and zine mining. The views of the Lead and Zinc Mine 
Owners’ Association were stated by Mr. Arthur L. 
Onslow, the chairman of the association, and by Mr. 
Anthony Wilson, vice-chairman. With regard to the 
mines producing galena only, they said that it would be 
impossible, with current working costs, to work at 
the prices for lead ruling throughout the summer, but 
that they saw no difficulty in carrying on the industry 
at the present market price for that metal. The mines 
producing blende only or both blende and galena were 
in a less hopeful ition, owing to the impossibility of 
disposing of their blende except at unremunerative 
prices. It was stated that the withdrawal of the bonus 
on production and the cessation of the refund of the Coal 
Controller’s awards now made it impossible to carry on 
zine mining at a profit, and these witnesses were of the 
opinion that, at present costs, the mines would be unable 
to pay their way with a price for 50 per cent. blended of 
less doen 12/. 10s. per ton. Mr. Wilson complained of 
the heavy burdens now borne by the industry in royalties, 
rates and taxes. He stated that the sliding scales for 
royalties, based on the price of the product, were fixed 
when working costs were much lower than they now are, 
and, consequently, there was a much greater margin 
between cost of production and selling price. The 
system of assessing for rates on the basis of the royalty 
charge, whether any profit were earned or not, now 
ae a heavy charge on the industry, not only on 
account of the increase in the basis of assessment, but also 
owing to the rapid rise in the rates themselves. Com- 
plaint was also made of unfair treatment by the income- 
tax authorities in the matter of allowances for depreciation 





and development work. 
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CONVEYOR INSTALLATION. 


CONSTRUCTED BY MESSRS. W. AND C. PANTIN, ENGINEERS, LONDON. 


Fie. 37. 


[CONVEYOR INSTALLATION AT THE 
MAYPOLE MARGARINE FACTORY. 
By Grorcs F. Zimmer, A.M.Inst.C.E. 
(Concluded from page 782.) 


Tue long straight section of the conveyor, O P 
with set-off to Q, is shown in detail on Figs. 26 to 28, 


Plate XLVII. There are in this section two large 
elevators, Nos. 5 and 6. In order to reduce the 


number of supports, and therefore obstruction in the 
roadway, the conveyor is trussed between supports. 
By this means the stanchions are placed at from 
20 ft. to 28 ft. centres. This section is outside the 
buildings, and is therefore provided with a light cover 
throughout the length, and small enclosures are pro- 
vided for the protection of the mechanisms and motor 
drives of the elevators. The section P Q is carried 
over the railway siding on trestles at a height of about 
22 ft. above datum level. 

Figs. 29 to 33, Plate XLVII, show the section 
Q R. This is therefore a continuation of the length 
shown in Figs. 26 to 28, and completes the run to 
the new cold store building U. The details for sup- 
porting and protecting the plant are similar to those 
for sections 0, P, Q. The distance from O through 
P, Q to R is about 840 ft. 

The arrangements for working the new cold store 
inwards and outwards are shown on the opposite 
page. The lay-out of the conveyors, elevators and 
humpers is very complete and can be easily followed. 
The method employed for diverting the boxes from 
the main conveyor at the end of the despatch platforms 
on to the conveyors —. down the platforms 
is made clear by reference to Fig. 38, page 858. One 
roller section is lifted up in order that the boxes may 
run down the chute and round the bend to the con- 








RIGHT-ANGLE TuRN-OUT ON GRAVITY CONVEYOR. 


veyor along the platform. Fig. 39, on page 858, shows 
the conveyor and two humpers along one of the despatch 
platforms. The men who load the trucks push a 
wooden wedge between two of the rollers of the conveyor 
opposite the truck they are loading, or a piece of sheet 
metal bent to cover two rollers may be employed. 
Either method brings the boxes to a standstill. 

Fig. 37 above shows a special right-angle chute 
used for delivering the boxes from a straight-through 
conveyor on to a conveyor at right angles to it. 

The labour-saving devices in this plant are prac- 
tically confined to gravity conveyors and the necessary 
accessories for renewing the gradient from time to 
time. With a gravity conveyor, if a breakdown 
occurs, the cases merely accumulate and fill up the 
conveyor, whereas with the positive or mechanically- 
driven conveyor a stoppage would be the result, and 
if the driving gear were at a remote end, say, 200 ft. 
away, much time might be lost in communicating 
with the attendants at the far end, which might 
result in the boxes being damaged before the power 
could be shut off. Gravity conveyors act as an accu- 
mulator throughout all handling operations, so that 
if, for instance, the box-making machines are all at 
work and producing at full speed, the conveyor may be 
full of boxes from end to end. They may even be 
packed on top of each other or the smaller ones placed 
inside the larger. 

When the boxes are placed on gravity runways at 
regular intervals—for instance, at 3 ft. spacing—they 
will gradually close up and get nearer each other, and 
eventually touch. This is due to the preceding cases 
energising the rolls, which helps the succeeding ones to 
travel a little faster. The first case, finding the rolls 
stationary, naturally travels more slowly. 

The law of gravity was formulated by an illustrious 





Briton in 1688, and the development of the foremost 
gravity handling device may also be claimed as a British 
invention. Although we may rightly say that the 
gravity carrier in its present form is one of the legacies 
of the Great War, it has been used sporadically in more 
primitive form in this country for quite a long time. 

As early as 1832 it was employed in the Naval Biscuit 
Bakery at Portsmouth for returning the empty dough- 
boards to the mixing machines, The credit of perfect- 
ing gravity rollers with ball bearings is, however, due 
to American engineers, who were the first to use them 
extensively. As recently as ten years ago these 
machines were only aly used except in very short 
lengths—say, a foot or two—such, for instance, as 
those employed in front of elevators and lifts for the 
purpose of feeding and withdrawing packages quickly 
and with little effort. Gravity conveyors of the 
roller type were viewed with mistrust as a kind of 
mechanical makeshift only fit for amateur work. 
As a matter of fact, the device was, and is, the simplest 
possible. So much was this the case that when an 
official in a high position in the War Department was 
first approached by one of the principal makers of these 
devices with the object of employing them for the 
handling of munitions he said they had no use for them. 
Before the war was ended, however, the same firm 
had supplied close upon 40 miles of these conveyors 
for purposes more or less directly connected with war 
work, They turned them out at the rate of 1,000 ft. 
per week, not to mention the records of other firms of 
equal importance. 








ROYAL METEOROLOGICAL SOCIETY. 

THe usual monthly meeting of this society was held 
on Wednesday, the 17th inst., in the Society’s Rooms, 
70, Victoria-street, Westminster, Sir Napier Shaw, 
F.R.8., president, in the chair. 

A paper by Mr. F. J. W. Whipple, M.A., entitled 
“The Laws of Approach to the Geostrophic Wind,” was 
read, The mode of transition from the winds near the 
surface of the earth to the general current at moderate 
heights has been discussed by various authors. In this 
paper stress was laid on the geometrical aspect of 
the question. The term “relative wind velocity’’ 
being used for the velocity which must be combined with 
the geostrophic wind velocity by vector addition to give 
the actual wind velocity at any level, the laws of approach 
to the geostrophic wind are: (1) The relative wind turns 
uniformly with increasing height ; (2) the relative wind 
decreases with increasing height according to the ex- 
ponential law ; (3) the aetual wind at the surface and the 
relative wind there are inclined at 135 deg. The modifica- 
tion of the “laws’’ when departures from the ideally 
simple conditions they pre-suppose are allowed for was 
discussed. 

Mr.*G. M. B. Dobson, M.A., also read a paper on 
“Winds and Temperature Gradients in the Stratosphere.” 
From the results of temperature observations by * ballon 
sondes”’ it can be shown that the horizontal pressure 
gradient and therefore the wind velocity should decrease 
— on passing from the troposphere to the strato- 
sphere. Previously there had been tittle confirmation of 
this by actual observations. Seventy ascents recorded 
by the International Commission gave data for tempera- 
ture, wind velocity and wind direction to great heights. 
These showed that almost without exception, winds of 
moderate or great velocity in the troposphere, fall off 
very rapidly on entering the stratosphere, while the wind 
direction remained constant. On days with small pressure 
gradients this effect was not usually found; a result 
which was to be expected, since the slope of the tropopaus 
would then not necessarily be towards the low pressure, 
Horizontal pressure and temperature gradients calcu- 
lated for the observed perm ay on typical days with 
moderate or large pressure gradients, show that the 
pressure ient is suddenly reduced, and the tempera- 
ture gradient suddenly reversed, on entering the strato- 
sphere. 'The temperature gradients calculated from the 
observed wind velocities were in good agreement with 
those deduced by Mr. W. H. Dines from temperature 
and pressure observations. 

A third paper was by Captain C. J. P. Cave, entitled 
** Quotations from the Diary of Samuel Pepys on the 
Weather.” In this the author had collected together 
all references to the weather from the Diary using 
for this purpose Wheatley’s edition. These amounted to 
as many as 557 entries and were arranged in chronological 
order. They formed a brief comment on the general 
weather conditions prevailing from January, 1660, to 
May, 1669. In a preliminary essay the author sum- 
marised the principal weather events for each year. He 
point.d out that Pepys ould not claim to be considered 
as a meteorologist, and that his references to the weather 
were such as any one might make in a diary or in 
correspondence. He also stated that Pepys’ memory 
for meteorolog cal events was not always good, and his 
remarks on the worst or best weather he remembered 
must be taken with caution. 





Lowrrep Liasriuity Companies.—A booklet under this 
title has been issued, at the price of ls. net, by Mr. 
Joseph Morgan, technical expert in the formation, 
management and winding-up of joint stock companies, 
of 10, Lower John-street, Regent-street, W. 1. It 
contains in a concise form much useful information 
regarding the formation and the working of limited 
liability companies. 
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PRECISE LEVELLING.* 
By Major Ernst Onar Hewnrict, R.E., Assoc.Inst.C.E. 


Wuen the heights of the original bench marks of the 
Ordnance Survey were first determined, it was con- 
sidered that the work done would stand good for an 
indefinite period, and that all that would be required 
on revision would be to replace such bench marks as had 
disappeared, except in mining districts where it was 
known that subsidences were liable to occur. Experience 
has shown, however, that many of the marks have 
altered their heights to a greater or less extent, either 
from subsidence of the structures on which they had 
been cut, or by actual displacement. Also a considerable 
number of marks have disappeared. It is consequently 
becoming increasingly difficult to distribute the in. 
evitable errors of the secondary levelling, and to 
prevent their accumulation. 

It was decided in 1911 to undertake the levelling of 
an entirely new network, to form the basis for the heights 
shown on the maps, and at the same time to study more 
thoroughly the height of mean sea-level. 

here seems to have been very little advance in the 
practice of spirit levelling in this country for many years, 
and in consequence a study of pro made in other 
countries was carried out, and levels of various patterns 
were experimented with before the methods to be adopted 
were finally decided on. 

The methods and instruments decided on are described 
in the paper, and also the patterns of bench marks used. 

The new lines are laid out so that it is ible to 
erect at intervals of about 25 miles special “‘ funda- 
mental”? bench marks. These marks are confined to 
sites where the presence of rock within reasonable 
distance from the surface, makes it ible for the 
mark to be either fixed in the living rock, or in concrete 
founded on the rock. Sites are avoided where the 
marks are likely to be disturbed by mining or quarrying. 
These marks have three reference points, one consisting 
of a metal bolt let into the top of a granite pillar, for 
general use, and two lower marks which are buried, and 
are for the use of the survey only, for the purpose of 
checking the height of the upper mark in time to come. 
Intermediate marks are of a special form of gun-metal 
plate let into the surface of walle. 

The “probable error’’ of the difference in height 
between any two consecutive “fundamental” marks 
is about 0-01 ft., @e., it is an even chance whether the 
actual error is greater or less than this amount, and it is 
very improbable that the error will be as much as three 
times this amount. 

‘the intermediate marks cannot be relied on to hold 
their height to the same extent as the fundamental 
marks, as it is impossible to avoid passing over ground 
that is liable to subsidence due to mining operations or 
to movements such as are caused by the varying moisture 
content of the soil in alluvial or fen districts, or to avoid 
the possibility of direct subsidence of the structures on 
which the marks are placed. 

The completion of the work has been delayed by the 
war, but pending the publication of the results, informa- 
tion required by engineers can be obtained, if available, 
from the Director-General of the Ordnance Survey, 
Southampton. 

The paper contains an investigation into the causes of 
errors in levelling operations, an account of the methods 
adopted to minimise them, and an estimate of their 
magnitudes. Tables are given showing how far the 
actual discrepancies obtained agree with those to be 
——- from the estimated effect of the various 
individual errors considered. The chief conclusions 
arrived at are: (1) The design of the standard levelling 
instruments as used in this country for many years can 
be considerably improved, not only for precise work, 
but for all work. The instrument used in the work, 
discussed in the per, is one designed by Dr. Wild 
(formerly of the Reise survey), and made by Messrs. 
Zeiss, of Jena. The author is glad to say that firms in 
this country are now producing instruments embodying 
the good points of the Zeiss instrument; (2) the chief 
cause of error in the levelling as now carried out is due 
to the movements of the supports of the levelling staves 
during the time they are “ holding the height” between 
the forward and back readings to the staff. 

The paper was in preparation, and largely written, 
when the outbreak of war severed the author’s connection 
with the Ordnance Survey. ‘Lhe paper was completed 
in 1917, and the results up to that date were kindl 
placed at the author's disposal by the Director-General. 
Che author has no knowledge of the later work. 








Wraine Rutes—The Council of the Institution of 
Electrical Engineers have approved the following 
recommendation of the Wiring Rules Committee: 
“That Wiring Rule 39 be amendea to read as follows : 
39. Except for wiring fittings, the cross-sectional area 
(table, column 2) of any copper conductor must not be 
less than 0-0015 sq. in, (1/:044 in). The cross-sectional 
area of fittings wires must not be less than 0-0010 sq. in. 
(1/036 in,’ The matter is one of importance in view 
of the introduction of the new standard sizes and the 

uestion has been raised in correspondence with the 
nstitution and in the Press. A complete revision of 
the wiring rules is in hand, and the committee will be 
glad to receive suggestions (in the form of specific 
amendments) for consideration during the revision. 
Suggestions should be addressed to the Secretary of the 
Institution, 1, Albemarle-street, London, W. 1. Many 
valuable suggestions have already been received. 


read at the ordinary meeti 
Civil Enigineers, on Tuesday 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Except in the engineering trade, 
where matters are going from bad to worse as a result 
of the moulders’ strike, there has been such a marked 
improvement in industrial activity that materially 
increased prosperity is promised for the new year. 
Practically the whole of the steel branches are sharing 
in the benefit which has accrued from the recent big 
influx of orders from the Colonies and foreign countries 
for mild steels and tools. Owing to the handicap 
placed on competitive output by recurrent labour 
troubles, the demand for Sheffield materials promises 
to reach record proportions. Prices of raw materials 
are again on the up-grade, and the revised railway rates 
are likely further to increase selling prices. But the 
bulk of foreign buyers seem to be in urgent need of 
deliveries and show little hesitation in entering into 
contracts at rates highly remunerative to | steel 
makers. Makers of railway axles, tyres and springs 
are carrying over a large volume of work to the new year 
This is due to the greatly increased requirements of 
home, Colonial and South American railways. India is 
a big buyer. The condition of exchange in America is 
also exceptionally favourable to local makers of special 
steels, is is having a pronounced effect on American 
purchases of high-speed steel. The lighter trades are all 
engaged at high pressure. Export business in files 
and saws is particularly brisk. 


South Yorkshire Coal Trade.—The aye in the 
house coal trade leaves very much to be desired both 
from the point of view of merchants and consumers. 
Deliveries are coming forward very badly from local 
collieries, which, however, are largely handicapped owing 
to the continued shortage of trucks. On several days 
during the past week production has compulsorily been 
restricted owing to the absence of empty wagons and 
the limitation of stocking facilities. Merchants will 
carry over big arrears to the new year. By dint of 
careful economy manufacturers, railway companies, 
electricity and gas concerns have managed to augment 
reserves against the holiday stoppage, but stocks at 
many of the iron and steel works are still much below 
the normal. The demand for all classes of manu- 
facturing fuel, both for home use and for shipment, is 
considerably in excess of the supply. Quotations :— 
Best wena 4 hand-picked, 238. to 248.; Barnsley best 
Silkstone, 238, to 23s. 6d.; Derbyshire best brights, 
2ls. to 228.; Derbyshire house coal, 18s. 6d. to 19s. ; 
Derbyshire best large nuts, 188. 6d. to 19%. 6d.; Derby- 
shire small nuts, 27s. 6d. to 28s. 6d.; Yorkshire hards, 
288. 6d. to 298. 6d.; Derbyshire hards, 28s. 6d. to 
29s. 6d.; best slacks, 24s. to 25s.; nutty slacks, 23e. 
to 248.; smalls, 19s. to 20s. 





Barririsn Propvuction or Pie-[rRon anp Steet Incors. 

-The National Federation of Iron and Steel Manu- 
facturers, Temple Bar House, 23 to 28, Fleet-street, 
E.C, 4, have issued the following figures. The production 
of pig-iron in the United Kingdom for the eleven months 
of 1919, amounted to 6,730,000 tons; it amounted to 
9,072,000 tons for the whole of 1918 and to 10,260,000 
tons for the whole of 1913. The production of steel 
ingots was 7,200,000 tons for the eleven months of 1919 ; 
9,591,000 tons in 1913 and 7,664,000 tons in 1913. 


H.M.S. “Tyrtan.”—The torpedo-boat destroyer 
Tyrian, designed and built by Messrs. Yarrow and Co. 
Limited, Scotstoun, Glasgow, ran her trial trip on the 
16th inst. This is the last of a series of 29 destroyers 
built by the firm since the beginning of the war. The 
Tyrian is 273 ft. long and has a fully-loaded displacement 
of 1,060 tons; she is fitted with turbine machinery, 
steam being —_ by the latest type of oil-burning 
Yarrow water-tube boilers with Yarrow’s patent super- 
heater. The Tyrian obtained a speed of over 45 miles 
an hour (practically 40 knots) on an Admiralty 4 hours’ 
official trial in deep water. This is the highest official 
speed ever maintained by any warship in the world, and is 
a result of the large amount of experimental and research 
work carried out by Messrs. Yarrow, who have specialised 
in the design of construction of high-speed vess +Is. 


X-Ray FRequencies.—In the analysis of charac- 
teristic X-ray spectra four different kinds of vibration 
are associated with each series of lines. In the K series 
of a chemical element there are, for example : (a) Several 
emission frequencies; (b) one critical absorption fre- 
quency ; (c) one critical ionisation frequency ; (d) one 
frequency » such that the product of hv» represents, on 
the quantum theory, the minimum energy which the 
electron in the X-ray tube must have in order to be able 
to produce the K series. It is known that the highest 
frequency (a) in the emission spectrum (that of the 
¥ line) and the three other frequencies (b), (c), (d), are 
practically equal to one another. The object of a recent 
research which G. William Duane and Kang-Fuh Hu 
brought before the American Physical Society (Physical 
Review, vol. xiv., pages 369 to 375, October, 1919) was 
to ascertain how far that equality holds. The question is 
of importance for the theories of the mechanism of 
X-radiation and of the structure of the atom. The 
apparatus used were Coolidge tubes, with targets of 
—aaten or of rhodium, worked generally at the 
moderately high potential of 37,750 volts by currents 
from accumulators; an —— 1 odide ionisation chamber; 

e as absorber; the X-ray 
spectrometer of which Duane and Blake had made use 
in their determination of Planck’s constant h, and calcite 

. The result of the experiments was that the 
tical frequencies are all the same within less than 1 per 
cent. ; frequency (b) and (c) ithin 0-1 per cent., 


the agreement with (d) was within 4 per cent. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—For the time being there 
is nothing at all doing in Cleveland pig-iron. Certainly 
deliveries are going forward under current contracts as 
transport facilities become available, but there is no 
new business ing, producers, in view of confident 
anticipation of immediate advances, refusing to sell, 
so that up to the present the position is that prices are 
anchanged but purely nominal. The truck situation 
is stated to be slightly better, but the shortage is still 
very pronounced. Inquiries for pig-iron from abroad 
continue on a heavy scale, but competition for such 
orders is apprehended, and doubt is exp as to 
whether foreign buyers will still be keen to place orders 
here at further advanced rates. With rather more 
tonnage coming forward, exports have shown some 
improvement of late. For home cosumption No. | 
Cleveland pig-iron is 167s. 6d. and No. 3 g.m.b. and all 
commoner qualities of iron are 160s. ; and, for despatch 
to foreign ports, quotations are 172s. 6d. and 165s. 
respectively. 

Hematite Iron.—Conditions in the East Coast hematite 
branch are very similar to those that characterise 
Cleveland pig-iron. Though prices are not quotably 
changed, makers will not sell, except on terms which 
cover them against expected rise, and as buyers hesitate 
to make contracts on such an uncertain basis, business is 
ractically at a standstill. No. 1 remains at 202s. 6d. 
or home use, and 207s. 6d. for shipment abroad, and 
mixed Nos. are put at 200s. for home purposes, and 
2058. for export. 


Foreign Ore.—There are now a good many inquiries 
in the market for foreign ore, and it would appear that 
once more buyers have held off rather too long. It is 
rather difficult definitely to fix quotations, but they 
have certainly been stiffened by advancing freights. 
On the basis of the Bilbao-Middlesbrough freight of 27s., 
the ex-ship Tees price of best rubio cannot be put under 
538. 


Manufactured Iron and Steel.—Customers are clamour- 
inz for nearly all descriptions of finished iron and steel. 
So full of work are manufacturers that they are having 
to refuse orders on both home and foreign account. 
Rising prices have no apparent check on buyers. Demand 
is most pronounced for ie plates and galvanised sheets. 
Few firms are in a position to quote for export. Home 
customers would readily give more than the following 
recognised market rates for anything like early delivery : 
—Common iron bars, 221. 10s. to 231.; marked bars, 
251. 108.; steel plates, 18/. 15s.; steel angles, 187. 5s. ; 
steel joists, 187. 5s. ; heavy sections of steel rails, 171. 10s. ; 
black sheets, 30/.; and galvanised sheets, 40/. 


Coke.—The expected rise in coke has not yet occurred. 
Scarcity is still very pronounced and essential local needs 
are difficult to meet. Medium blast-furnace kind is still 
48s. at the ovens, and low phosphorus sort remains at 
508. 6d. at the ovens. 








Contracts. — Messrs. Clayton and Shuttleworth, 
Limited, Lincoln, have recently received orders for four 
“Clayton” 5-ton end-tipping steam wagons, from the 
North Riding County Council, and one from each of the 
following: Chesterfield Rural District Council, Eston 
Urban District Council, West Hartlepool Corporation, 
and Westmorland County Council. 





Personat.—Mr. A. B. Mallinson, M.I.Mech.E., who 
for eight years has been associated—as consulting and 
chief engineer—with the group of paper mills comprising : 
Messrs. Charles Marsden and Sons, Limited ; the Donside 
Paper Company, Limited; the Irish Paper Mills Com- 

any, Limited; John Allen and Sons (Ivybridge), 
imited ; is severing his connection with these mills, 
and from January | onwards will practice as a consulting 
engineer, specialising in paper mill and works power 
equipments generally, from his old address: Worsley- 
street, Salford, Lancs. 





SoLuBmiry or THE Rare Gases.—The solubility of 
the rare gases in water and some other solvents was 
studied by Ramsay and his collaborators soon after 
their discovery, and was found to be low, though not 
exceptionally so. One of the later investigators of this 
poublens at University College, London, was Andreas 
von Antropoff, who, resuming these studies subsequently 
at Riga, with improved ap tus, recently published the 
results of his research in the Zeitschrift fiir Hlektrochemie, 
1919, pages 269 to 297. The apparatus comprised a 
Toepler mercury pump, various pipettes and devices for 
introducing the gas and for depriving liquids of their 

, and new ap tus for determining the solubility. 
n agreement with Ehmcke he finds that helium is of 
all gases known the least soluble in water, 1 gramme of 
water at 20 deg. C. taking up only 0-00996 cub. cm. o- 
helium (reduced to normal temperature and pressure), 
against 0-0185 cub. cm. of hydrogen at 22-5 der. The 
or peculiarity of helium is that the solubility 
clig tly increased as the temperature was raised, to 
0- 108 at 60 deg., whilst in all} the other cases the 
solubility of a rare gas in water fell off decidedly when 
the temperature was raised. Antropoff’s value for the 
solubility of helium is lower than that of Ehmeke. 
The solubilities of the other gases in water were, at 
20 . C.: neon, 0-0147; argon, 0-0374; krypton, 
0-0626, xenon, 0-1123; radium emanation, 0-238. 
In aniline xenon was much more soluble than in water, the 
figure 0-501; glacial acetic acid also dissolved it 
more re K 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scotch Steel Trade.—During the past week there has 
been a very pressing demand for steel, and it is doubtful 
if such great pressure was ever exceeded in the Scotch 
steel trade. Certainly we have had spells when a very 
heavy demand existed, but at the present time nearly 
all users of steel seem to be in the market at the one 
time, and as the general trade of the country is good 
everybody is trying to meet the aemand in his own line 
and the consumption of steel, therefore, amounts to a 
very large tonnage. Alterations and extensions which 
were impossible during the war period have all come on 
at the one time, and the output of steel material is 
scarcely equal to the nt demands. The shipyards 
are getting through a heavy tonnage of plates, &c., and 
— are being kept going at top speed. Boiler plates 
re also in much request and few the” material is selling 
ireely Export business is forming a very small amount 
at the present time owing to the home requirements, 
and some handsome premiums have been offered to secure 
lots for overseas markets. The makers of black sheets 
report no falling-off in demand despite the recent 
increases in prices, and it would seem as if the highor 
quotations only acted as a stimulus to 7 so eager 
are consumers to cover their requirements. The export 
trade is also very good and recent business has included 
fair quantities for shipment to India and Australia, 
as well as other parts, Routh America being also a good 
buyer. In the case of galvanised sheets it cannot be 
said that they are in such good demand as buyers are 
evidently not inclined to pay Fake high figure now quoted. 
It is freely said, however, that it may be necessary to 
maintain present quotations in the meantime as costs 

of production show no signs of easing off. 


Malleable Iron Trade.—The homé demand experienced 
by the malleable iron makers in the West of Scotland 
continues on a very large scale, and quite satisfactory 
business has been booked since the latest advance in 
prices. The quantity being turned out just now is 
quickly absorbed, and some consumers keep on 
for supplies. Mills are running steadily and deliveries 
are being speeded-up owing to the near approach of 
the holidays. Everything possible will be sent out 
before the works ‘close sat at the end of the year. 
The home trade is taking one of the present output, 
but a certain pets - ff its way abroad even 
at the high prices now éunent 


Scotch Pig-Iron Trade.—A strong tone prevails in the 
Scotch pig-iron trade and makers are all being kept 
well employed. The demand is good, and especi iaily 
is that the case for hematite which is Fay a large 
bought at full prices. The latter are firm and —~ Foor 
but an advance is highly probable in all classes of iron 
in the near future ; in fact for export lots of certain 
brands higher values are now ing named. The 
shipping demand is again better, and some good inquiries 
are reported, the tonnage being fairly large. Forge iron 
shows no change over the week, but foundry iron is a 
trifle more plentiful, but there is a ready outlet for what- 
ever is available. 


Engineering.—The various engineering firms through- 
out the country are all v busy at the present time, 
- order books are well fi ‘filled up for months to come. 

great deal of the machinery under construction is for 
shipme ment abroad, but home requirements are never over- 
ed, and wherever possible a little preference is being 
given. Work has been carried on so strenuously of late 
that the forthcoming holidays are being looked forward 
to with no small amount of pleasure, and the short 
breathing space of a week or ten days is eagerly antici- 
pated by the stafis as well as the workers. The recent 
demands have been for almost all classes of machines, 
which, in the West of Scotland area, means a very wide 
range. Costs overall are very high, and the finished 
article is naturally very much dearer than it was a few 
years ago. 





Rattway ELEecrriricaTion is Sours Arrica.—We 
read in The South African Mining and Engineering 
Journal, that in a speech at the annual dinner of the 
South African Institution of Electrical Engineers, the 
Minister of Railways pointed out that South Africa was 
six years overdue with new railway construction. 
The time had come when the most urgent necessity, 
had to be faced of embarking upon a scheme of new 
railway construction. It was a truism to say that 
the country could not be developed as it should be unless 
the necessary means of communication were provided, 
and he would tell the members then present that in the 
mind of the Government it was n that when a 
new scheme of —, construction was introduced it 
should not be an ordinary hum-drum Railway Bill, 
such as those in the past, but they should have a bold 
and costing nea scheme of railway construction. 


the electrification of the railways, Mr. Burton 
poo rrve fr inion of Mr. Merz, who had stated that 
he knew of om y any country which was so favourably 


situated with :egara to the electrification of its railways 
as South Africa. It was the intention of the Government 
to carry out the recommendations made by Mr. Merz 
at the earliest possible opportunity, and, added the 
Minister, he trusted that one of the results would be— 
perhaps it would be only one of the minor results—that 
there would not be so many complaints about the 
shortage of trucks between Johannesburg and Durban. 
He thought that when the electrification was carried out 
the change which would be brought about would be 
pine pee It would in most cases double their 

power, and would have a most beneficial effect 


on the country. 





NOTES FROM THE SOUTH-WEST. 

Carpirr, Wednesday. 
The Local Coal Market.—With the near approach of 
the holidays business has been restricted. lightning 
strike of men at the hydraulic power station at Newport, 
and in consequence a cessation of loading and unloading 
operations at the docks for 24 hours, dislocated the 
arrangements of exporters and also led to temporary 
stoppages at a number of Monmouthshire pits, because 
of a shortage of empty wagons. The ww hg fortunately, 
was quickly settled, he man conceded time and a 
half for Sunday work, ond © operations at the docks were 
resumed after a 24 hours’ stoppage. The action of the 
authorities in giving preference in loading to British 
vessels bound to home ports with coal cargoes, for the 
purpose of accumulating sto»ks for industrial require- 
ments and purposes over the holiday period, 
has also dislocated private arrangements. Other vessels 
loading for foreign countries have been turned out of 
berth to provide accommodation for steamers ‘‘ directed ” 
to the coa ting trade, and it is inevitable that a large 
quantity of shipping will be detained over the holidays 
as tipping facilities are inefficient to cope with exporters’ 
requirements. At present it is n to secure 
licences before shipment can be made, but from January 1 
next it will only necessary to obtain the sanction of 
the local representative of the Coal Controller to shipment 
before a Customs pre-entry will be granted. Available 
supplies of coal are ex tly scarce, and for the odd 
ls obtainable record prices are asked and > d. 
quiries principally are for odd lots to finish off the load- 
ing and bunkering of vessels, likely to away imme- 
diately before or subsequent to the Christmas vacation. 
For best Admiralty large as high as 110s. per ton has 
been paid for Janney shipment, with the price for 
prompt loading from 100s. to 105s. Leading Monmouth- 
shire large are round 100s., and drys from 92s. 6d. 
~ a 6d. Steam smalls are also scarce and worth up 
2s. 6d. for the best sorts, with ordinaries from 70s. up. 
The Mining Association of Great Britain has been 
requested to appoint a committee to advise the Coal 


£| Mines Department of the Board of Trade as to what 


alkene ge necessary or desirable in the present 

verning the pit-head prices chargeable 
Sor eneh fen coal for i d conusigtiien in order to place each 
description of fuel on an economic basis. Exports of 
coal to foreign countries from South Wales last week 
amounted to 350,214 tons, of which 199,771 tons were 
from Cardiff, 73,089 tons from Newport, 43,795 tons from 
Swansea and 33,559 tons from Port Talbot. 


Sinica Rerractorizes.—The huge development of 
the last few years in silica refractories for by-product 
coke ovens and metallurgical furnaces has induced the 
United States Bureau of Standards to issue a further 

ublication on Silica Refractories and Their Tests. 

his report, Technologic Paper No. 116, drawn up by 
Donald W. Ross, is a pamphlet of 84 pages, dealing 
in general terms also with the geology of the quartzite 
used and its treatment. The chief source is the Medina 
quartzite (ganister) from Pennsylvania, and some 
information is given on the manufacture of silica bricks 
in the Harbison and Walker works. In testing the 
material, 2-in. cubes are made of ganister mixed with 
2 per cent. of lime, and the cubes are dried at 110 deg. C. 
and then burned at temperatures, rising in steps of 
50 deg., from 1,150 deg. to 1,500 deg. C. The density 
and porosity are determined by taking the weight dry, 
wet, and nos reengy in liquid ; for the wet saturation 
test the sp d in an iron cylinder and 
covered with hot wuneh over which a vacuum of 24 in. 
of mercury is maintained for 4 hours ; in the case of the 
unburned raw material the wet and suspended tests are 
made in petroleum. The accepted specific gravities of 
the constituents are: Quartz 2: 650, cristobalite 2-333, 
tridymite 2-270; the gravity of the burned brick should 
fall within these limits ; the density of a brick affords an 
indication of the degree of burning it has undergone. 
To ensure uniformity the quartzite should be crushed in 
a pan, screened, mixed in a concrete mixer without 
further crushing, and be moulded by machinery at a pres- 
sure of 1,500 lb. per square inch. In burning the solid 
volume increases by 10 per cent. to 15 per cent. ; as the 
average porosity amounts to 26 per cent., however, the 
exterior volume expansion exceeds the solid expansion, 
and the expansion cannot be —— by @ single 
coefficient.. To produce a brick of —— and low 
specific gravity the temperature sho ually be 
raised to 1,250 deg., held between that and 1,350 deg. 
for several days (to facilitate the transformation and the 
soaking) and afterwards further be raised to cone 18 
or 20; the percen — in tridymite will then be high. 
Most commercial b: are largely — and tend 
to spall chiefly between 220 deg. and 275 deg. when the a 
crystobalite passes into the 8 modification while strongly 
expanding. The value of the bricks much depends upon 
the degree of cage Oy the quartz grains. Further 
experiments are to made on the cross-breaking 
strength and hot-crushing strength at temperatures up 
to 1,500 deg. and 1,600 deg. C.; so far load tests have 
not been pushed Leg 1, 400 deg. C. We should add 
that eae Se C. Fenner (of the Geophysical 
Laboratory, EAE , one of the collaborators in this 
research, cristobalite (not tridymite) is the stable high- 
temperature form of quartz. This statement does not 
appear to be in harmony with the summary of the 
report, and contradicts Rees, Le Chatelier and others ; 
a was recently reasserted by y Fenner in the Journal 
of the Society o echno oN ages oe 
125) and was confirmed last year . Seameae 
H. E. Merwin (American Journal ay Sotence tee 46, ‘sents 
417 to 426), who found that tridymite melts at 1,670 deg. 
and oristobalite only at 1,710 deg. 











NOTICES OF MEETINGS. 


Tue Royat Instrrvorton or Great Barrrain.— 
Christmas Lectures = “The World of Sound,” by 
Professor W. H. B C.B.E., D.Se., F.R.S., Quain 
Professor of Hedy University’ of London. Tuesday, 
December 31, “What is Sound ? Thursday, 
January 1, (II) _ So end and Music.” 


Tue Royat Socrety or Arts.—Friday, January 2, at 
4.30 p.m., at John-street, Adelphi. Indian Section. 
Mr. A, P. Morris, B.Se., Provincial Art Officer, Burma, 
“Burmese Village Industries ; Their Present State and 

ible Development.” Sir Harry Adamson, K.C.8.I., 
fA. LL.D., Lieutenant-Governor of Burma, 1910-15, 
will preside. 


Tae Junior Instrrvtion or Enorneers.—Friday- 
January 2, 1920, at 7.30 p.m., meeting at 39, Victoria, 
street, Westminster, 8.W. 1. Lecturette, ‘“ Automatic 
Electric W: =~ | Machines, as used with Machine 
Packers,” vy itr 


V. Sims, Associate Member. 

Brow Lampes.—The manufacture of blow lamps, 
brazing outfits and oil stoves has long been known to 
have been largely in the hands of Continental nations, 
ncluding Germany. in pre-war times, and when the war 
started both the British and French Governments found 
that they had been dependent upon the importations 
of these goods for many years. The Government, 
therefore, Sqecedhed certain British firms with a view 
of supplying these goods, and one of the first to respond 
to the call was the Kitson Empire Lighting Company, 
Limited, of Stamford, Lincolnshire, who have devoted 
a considerable portion of their extensive works to the 
manufacture of these ‘hese vapour-burning 
devices originated from the inventions of Mr. Arthur 
Kitson when a resident in the United States. The first 
commercial oil-burning lamp both for heating and 
lighting was designed by Mr. Kitson, and both the 
Germans and the Swedes were not slow in recognising 
the value of these inventions. 











Tae GoverRNMENT AND Rattway TRANSPORT.— 
Apropos of our leading article in our issue of last week 
( 825 ante) we learn that the Advisory Committee 
S Reliwey Rates and Demurrage have presented their 
reports to the Minister of Transport. The report on 
rates is now being considered by the Minister, and it is 
hoped that his directions will be ready and issued at an 
early date. With regard to demurrage the Advisory 
Committee have made certain recommendations to the 
Minister, which he has accepted. As from January 1, 
the revised charges for demurrage on ordi wagons 
will be 38. per day for the first two days’ detention after 
the free period and 5s. for each later day. The present 
charge is ls. 6d, per day. It is complained that there 
has been a growing tendency of traders to detain wagons. 
Between January and June inclusive the demurrage 
incurred was 31,9751. per month, + ge pe a detention 
of 426,338 wagon days per month, as compared with 
23,522/. per month between November, 1917, and October, 
1918, or 313,624 wagon days per month. The ition 
in 1919 therefore was 36 per cent. worse than in 1918, 
From September, 1913, to August, 1914, inclusive, 
dem incurred averaged 12,9721. per month, repre- 
senting 172,960 wagon days. In this period an extra 
day was allowed both for loading and unloading at 
private sidings, docks and wharves, but even after 

allowance for this it is evident the nt position 

is considerably worse than it was before t: war—as was 

— out in our article. Ad t for last 

ptember shows that 15 per cent. of the teres was 

incurred before conveyance, and 85 per cent. after 
conveyance, 








Tue Mioroscore: Irs Desian, ConsTRUCTION, AND 
Apprication.—The Faraday Society, the Royal Micro- 
scopical Society, the Optical Society and the Photo- 
mi phic Society, in co-operation with the Optical 
Committee of the British Science Guild, meeting in joint 
session, will hold ® mposium and general discussion on 
“The Microsco “4 cn Construction and Appli- 
cation,” on W coma 14, 1920. The meeting 
will be held in the souuns of th yal Society, Burlington 

Piccadilly, W. 1 (by kind permission of the 
president and council), and it will extend over two 
sessions: from 4.30 to 6.30, and from 8 to 10 pa. 

the afternoon preceding the meeting, from 

2.30 to 4.30, an exhibition will be held in the library of 
the —— range which will illustrate recent develop- 
ments science of microscopy and the latest 
— of the microscope in all branches of industry. 

of and research in microsco 


of the discussion are : (1) To stimulate 
ical science in 
a United Kingdom by—(a) indi ines of progress 

in the mechanical and optical design of the instrument ; 
(b) showing by means of exhibits, recent improvements in 
the microscope and its ——! and (c) the varied uses 
to which the microscope can applied as an instrument 
of research in the sciences, arts and industries. (2) To 
encourage the manufacture in this country of the highest 
— of instrument and of Ls _— glass requi for 
urpose. The meet be presided over by 

bert Hadfield. B Bart., D.8e., D.Met., F.R.S8., 
President of the Faraday Bociety, who will deliver an 

. Barnard, 


° address, -_ Mr. J. E President of the 

cal Society, will then give a era) 
survey of the subject, and he will be followed Sir 
Herbert Jackson, K.B.E., F.R.S. Professor Cc. 


Cheshire, C.B.E., will then speak on the mechanical 
design of microscopes, and a paper by Professor A. E. 
Conrady, on “ Microscopical Optics,” will be presented. 
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CONVEYOR INSTALLATION AT THE MAYPOLE MARGARINE FACTORY, SOUTHALL. 
CONSTRUCTED BY MESSRS. W. AND C. PANTIN, ENGINEERS, LONDON. 
(For Description see Page 855.) 
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INSTALLATION AT THE MAYPOLE MARGARI} 
CONSTRUCTED BY MESSRS. W. AND C. PANTIN, ENGINEERS, LONDO! 
(For Description, see Page 855. 
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NOTICE. 


Owing to the enormous increases in the cost of 
ee SS ae 
the Proprietors of “ENGINEERING” are compelled 
oe ee 
9d. to ls. per copy. This increase will date from 
an ude the issue of Friday, January 2, 1920. 
jeg — ay e will not apply to unexpired subscrip- 
tions. e revised rates for new subscriptions are 
caeem th tu adjoining column. 


NOTICE TO NON-SUBSCRIBERS. 


In view of the restrictions still imposed by the 
Government on the importation of paper and the 
consequent shortage of Supplies, Newsagents will not 
have copies for chance customers: therefore readers 
who wish to be sure of obtaining ** ENGINEERING” 
each week should place an order for the Journal 
with a newsagent or bookstall clerk. 














NOTICES OF MEETINGS. 


Notices of Meetings to take place during the 
present and next week will be found on page 857. 
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ADVERTISEMENT RATES. 


an charge for advertisements classified under the Headi 

tments Open, Situations Wanted, Tenders, &c., 
for the first four lines or under, and one shiliing 
one inch. The line averages seven words. en 
ment measures an inch or more the charge is 12s. 
per inch. Payment must accompany all orders for single 
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=| necessary to the extraordinary trench system on 


863| Institution of Engineers on Friday last. 


365|of an entirely novel character was required in 


ENGINEERING DEVELOPMENTS 
DURING THE WAR. 


WHATEVER opinion may be held as to Mr. Wells’s 
competence as a philosopher, there can be no dispute 
as to the extraordinary range and accuracy of his 
powers as an observer of human life and character. 
In the concluding paragraphs of his famous story 
about the first landships the defeated general is repre- 
sented as protesting against “more ironmongery,” 
and the record of the war and the effusions of 
certain old-school admirals since the conclusion of 
the Armistice has shown very clearly that this feeling 
of resentment to the disturbing creations of the 
engineer was very prevalent amongst officers of the 
army and navy. Under the stress of war, however, 
the contemners of “ironmongery,” who, in the case 
of the navy, robbed us of the advantage of director 
firing, and in that of the army of an adequate supply 
of artillery and machine guns, had, perforce, to 
yield, since it was soon evident that it was hopeless 
to expect, following traditional lines, to overtake 
the start the enemy had gained by their many years 
of study and industry devoted to the production of 
the best equipped army in the world commanded by 
the best instructed officers. The beaten track was, 
perforce, forsaken, and for the first time in the 
history of our nation the engineer was given a 
relatively free hand. The traditional and seemingly 
inherent opposition of the lawyer and official to the 
creative mind was, for the time being, relaxed, and the 
work of repelling the menace of the Germans trans- 
ferred largely from the official and the department 
to the engineer and the factory. Shells were dé- 
manded in quantities formerly undreamt of. The 
engineer provided them. With characteristic fore- 
sight the German had provided for the possibility 
that open warfare might prove impracticable and 
had ready effective trench mortars, the result of 
years of experiment and study. Within a few 
months we had improvised a better weapon in the 
Stokes gun, and when an effective reply was 


instructive presidential address to the tie 
observed that in view of the fact that so much work 


developing aircraft, smoke screens, blisters, and the 
like, it would not have been surprising had there been 
some slackening in the normal output of improve- 
ments in propelling machinery. Here the standard 
was already high at-the outbreak of the war, and in 
view of the stress in other directions a policy of 
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justification. To some extent this was what 
happened, and Sir Eustace D’Eyncourt instanced 
the case of the heavy oil engines used on submarines 
where, he states, the Germans got considerably 
ahead of us during the war. On the other hand 
their aeroplane engines were far inferior to ours, and 
he makes the interesting statement that, so far as 
known, no German warship was fitted with geared 
turbines. It is in this connection that naval marine 
engineering has made the greatest progress during 
the war. By the adoption of the geared drive the 
propulsion-efficiency of turbine-driven destroyers 
was, he states, raised from 40 per cent. to 60 per 
cent. The result has been that higher speeds are 
obtained at full power, and there is a great saving 
of fuel at cruising speeds. In the case of larger 
war vessels the saving is not so great but remains, 
nevertheless, very substantia). 
Some further data as to gears fitted on board 
ship are given in a valuable paper read last Friday 
before the North-East Coast Institution of Engineers 
and Shipbuilders by Mr. R. J. Walker. In this 
paper Mr. Walker states that Great Britain has 
constructed or has on order geared turbine machinery 
to an aggregate of 16,000,000 h.p. Single installa- 
tions of over 100,000 h.p. have been fitted on certain 
ships, as much as 25,000 h.p. being transmitted 
through a single wheel, and as much as 15,000 
through a single pinion. The efficiency of single 
reduction gear is, Mr. Walker states, fully 98} per 
cent., that of double reduction gearing being over 
97 per cent. The earlier installations had gears 
in which the angle of the helix was 45 deg., but Mr. 
Walker states that this is now being reduced 
to 30 deg. He is able to give most satisfactory 
statements as to the béhaviour of the gears ir 
service. With possibly one exception every case 
of trouble (and these have not amounted to 1 per 
cent.) has been traced to defective material, bad 
workmanship or faulty lubrication. In this con- 
nection he notes that in certain cases the teeth have 
shown signs of pitting, but this appears to be due 
to the metal having flaked off at spots of excessive 
pressure. This, however, does not seem to affect 
the working of the gears, and he states that the 
ss. Mahanada, of 12,300 tons, fitted with geared 
turbines, developing over 3,000 s.h.p., has run over 
230,000 miles since pitting of the gear teeth was 
first observed. This experience confirms the dictum 
of the late Professor Sweet, who maintained that a 
mechanism which cannot wear out of shape will not 
wear much. It may be of interest to add that the 
theory of lubrication (as pointed out in our issue of 
August 11, 1916, page 121) gives reason for believing 
that it would be advantageous to ease off the points 
of the teeth for say % in. or so. It would be inter- 
esting if this conclusion were tested in practice. 
Other forms of gearing have also, Sir Eustace ° 
D’Eyncourt states, been tried in the Navy, but 
are all less efficient than spur reduction gear. The 
electrical system, has, however, some advantages 
at cruising speeds, and this is an important matter, 
since 80 per cent. of the steaming of war ships 
at sea is done under about one-tenth of full power. 
Electrical reduction gear was, he states, fitted on the 
K Class of submarine. These had a surface speed 
of 24 knots, which is from 6 to 8 sea miles in excess 
of the fastest German submarine constructed. To 
attain this speed it was necessary to develop 
10,000 h.p. and this was impossible with Diesel 
engines owing to their weight. Steam turbines, 
with mechanical gearing, were accordingly fitted, 
but small Diesel engines were also provided, which 
were used just before, during or after coming to 
the surface. These were coupled to the propeller 
shaft by an electric gear. The boats were, he states, 
a great success. The Fiéttinger hydraulic device 
has, it appears, not been tried in our Navy, but 
was used on some of the German ships. Other 
forms of hydraulic gear of British origin and higher 
efficiency have, however, been tried experimentally. 
The success of the geared turbine drive was, 
Sir Eustace D’Eyncourt notes, largely due to the 
adoption of the Michell thrust block. In the 
patent extension trial held before Mr. Justice 
Sargant last March the Admiralty representative 
admitted that 600,000/. was a not unreasonable 
estimate of the savings effected in the Navy by 





letting well enough alone would have had much 


the adoption of this device in the war, and accord- 
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ing to further evidence its adoption in a ship of 
11,000 h.p. reduced the machinery costs by 740/. 
No similar specific estimates as to the value of 
the device are given in the address under review, 
but Sir Eustace states generally that there is an 
improvement in efficiency of the machinery, an 
economy of lubricating oil and a very acceptable 
saving in the space occupied. 

During the war oil fuel bas become standard 
throughout the Navy. Sir Eustace D’Eyncourt 
says that during the war no less than 400 vessels 
aggregating 12,000,000 h.p., and burning oil fuel 
only, were added to our fleet. The advantages 
claimed for it are, in the first place, a great saving of 
labour which, during the war, left 150,000 men free 
for otber occupations than the handling of fuel. 
Moreover, with oil fuel steam can be raised with 
extraordinary rapidity, and maintained over long 
periods of time without fires having to be cleaned. 
Again, the weight of the fuel carried is reduced 
50 per cent., storage is simplified, and refuelling can 
be effected with great rapidity and in any sheltered 
spot. The great reduction in the amount of labour 
required to handle this type of fuel is, the speaker 
noted, leading some of our principal steamship lines 
to substitute it for coal, which has now risen to such 
a price that this policy is commercially sound. The 
danger, of course, lies in the circumstance that the 
supply of oil is scanty. In America, according to 
some authorities, an oil famine may be anticipated 
before the end of the next quarter of a century, and 
Sir Eustace D’Eyncourt notes that the present 
output of the whole world is not equivalent to more 
than one-twelfth the output of coal. 

Of course, from some points of view the use of oil 
for steam raising is an abuse of a valuable and 
relatively scarce fuel, since if used in an internal 
combustion engine far more power would be 
developed per ton consumed than is yet possible with 
steam machinery. Unfortunately, however, the 
reciprocating engine is essentially a small power unit. 
Existing low-speed Diesel engines installed on 
merchant vessels develop only some 400 to 700 h.p. 
per cylinder, and weigh 250 lb. or more per horse- 
power. This figure is, as Sir Eustace states, 
prohibitive for any type of warship. Lighter fast 
running Diesel engines are, he says, available giving 
Ll h.p. per 70 lb. of total weights ; but the power per 
cylinder is much less than with the slower running 
types, and this increases the difficulty of finding 
space for them. With steam the total weights on 
destroyers is only 30 to 35 lb. per h.p., and in battle- 
cruisers it is as low as 70 lb. 

Some of the credit for these low weights must be 
attributed to the water tube boiler. These have not 
yet been much used in the merchant marine, as they 
are thought to be more expensive both to instal and 
maintain, but in the Navy their extraordinary 
steam-raising powers have made their adoption 
imperative. On war-ships, Sir Eustace stated, as 
much as 9000 h.p. is obtained from a single boiler. 





THE STUDY OF FLOTATION. 

IN our issue of November 28 we commented upon 
the paper on the Study of Flotation which Mr. H. L. 
Sulman brought before the Institution of Mining 
and Metallurgy, on November 20, and we stated 
then that we should revert to the subject, the 
discussion of which was adjourned. The resumed 
discussion by the meeting of December 18 can 
hardly be said to have advanced matters much. 
The phenomena are very complex. Mr. Sulman has 
been anxious to consider all the possible factors, 
from the whole range of molecular physics, and by 
interpreting accepted facts and novel observations 
in his own way he has arrived—to use his own words 
—at a skeleton theory of flotation. In opening the 
discussion, Professor 8. J. Truscott had remarked 
that it was impossible adequately to discuss such a 
magnum opus. Other speakers felt the same difficulty. 
Hence they confined themselves, if not entirely to 
congratulations, to comments on a few points.* 

Professor Truscott differed from Mr. Sulman as 
to several points. Mr. Sulman had made his floating 
effect dependent upon ¢,, sin @ where o, was the 

* We should mention that Mr. Sulman kindly directed 
our attention to an error, due to a misprint in a 
statistical figure on page 723 ante. This was corrected 
on page 753 ante. 








surface tension of the liquid and @ the angle of 
contact of the mineral. Since the sine of an 
angle had the values 0, 1, 0 respectively for angles 
of 0 deg., 90 deg., 180 deg., contact angles of 90 deg. 
should favour flotation, and smaller and larger angles 
should diminish it, whilst Mr. Sulman himself 
suggested that the tendency to float increased all 
the way as the contact angles increased. Professor 
Truscott would substitute the expression o,, cos @ for 
the sinking (not the flotating) effect ; the cosines 
of 0 deg., 90 deg., 180 deg. being respectively 
+ 1, 0, — 1, @ particle should sink, float, or do 
neither according as @ was 0 deg., 180 deg. or 90 deg. 
This does not appear to agree with observations, 
however, and Mr. Truscott discussed the various 
cases by considering the action of a liquid on a 
plate standing vertically in it. Professor Truscott 
further doubted whether particles such as were 
dealt with in flotation, crushed through a 60-mesh 
screen, could be adsorbed and flocculated in the 
manner of the minute particles of 200 ,» maximum 
of which Mr. Sulman had spoken, and he suggested 
that it was essentially the violent agitation of the 
watery pulp which brought the particles into contact 
with myriads of air bubbles and made flotation 
possible. 

In this latter respect he probably did not differ 
much from Mr. Sulman, who emphasised the kinetic 
character of the phenomena. But in his references 
to electric influences Mr. Sulman seemed to overlook 
that the electric forces of repulsion and attraction 
will chiefly come into play when the mass has quieted 
down to a froth, and he did not appear clearly to 
distinguish between the phenomena of electric 
cwrents and of electric fields. Mr. Sulman further 
explained this part of his views in the second meeting, 
especially referring to the researches of Mr. E. 
Hatschek—who was not present—on colloids and 
flotation, and we are not sure as to what he presented 
as his own views and what he attributed to colloidal 
chemists. He stated, we think, that in oily water 
the air bubbles, gangue and sulphide particles would 
al] take negative charges. The addition of a little 
sulphuric acid (2 per cent.) would make the charge 
on the sulphide either neutral] or positive ; more acid 
would also change the sign of the charges on the 
gangue and air bubbles and would prevent electric 
separation, while the addition of alkali would make 
a!l the charges negative and not favour separation 
either. Bivalent and trivalent ions,—which have 
stronger effects in the coagulation of colloids than 
monovalent ions,—had, he found, no particular 
efficiency, and he considered in general that electric 
effects were not of great importance in flotation 
though he would not disregard them. 

More regarding the electric aspect of the problems 
was subsequently put forward by Mr. F. J. Harlow 
and by Mr. Edwin Edser ; the latter dealt at length 
with some common misunderstandings concerning 
the mutual repulsion (or attraction) between elec- 
trified particles in water, which would there be 
separated by millions of ions, and with electric 
osmosis and similar phenomena. But these con- 
siderations cannot profitably be reviewed in an 
article like the present. 

Professor A. W. Porter pointed out that Mr. 
Sulman differed from most physicists as to complete 
wetting. A liquid would creep indefinitely over a 
solid, and complete wetting would take place when 
the contact angle 6 was zero. Mr. Sulman made the 
further condition that the surface energy should be 
reduced to zero; if that were to be maintained 
a new term should be used. Water did not wet 
glass completely ; the @ was 8 or 9 degs. according 
to Quincke, though 0 deg. according to Wilberforce ; 
but Mr. Sulman gave a maximum value of 39-5 
deg.,; was that glass, he asked, especially clean or 
especially dirty ? Mr. Sulman had also questioned 
the high value of 4,000 dynes which Hulett had 
found (in 1900) for the surface tension of water 
against barium sulphate. A solution of 0-02 per 
cent. of sodium silicate, Hulett observed, changed 
in that case the 6 to 90 deg. ; when the solution was 
made several times stronger, the sulphate passed 
into a state of true suspension. Mr. Sulman would 
not accept the high value, because he assumed 
that a true suspension required the reduction of the 
interfacial tension to zero, and it was that assump- 
tion which was at fault, not Hulett’s determination. 





As regards positive and negative adsorption, Pro- 
fessor Porter was in accord with Mr. Sulman, but he 
would go further. The pull on a foreign body in a 
liquid would either be inward, when the particles 
would concentrate in the interior, or outward, when 
the particles would concentrate in the surface layer. 
But, Professor Porter asked, why should not all 
the particles take part in this movement? It was 
a question of equilibrium between molecular and 
osmotic forces. Professor Bragg, who also took 
part in the discussion, contented himself with 
pointing out that the study of crystal structure 
by X-rays showed that the molecule was lost in 
the solid. In solids we had to deal with the atoms ; 
Mr. Sulman had observed that on fresh cleavages 
water spread more readily than on old surfaces, 
and the reflection of X-rays by quartz, for example, 
was improved by rubbing off the old surface in 
which the atoms had had time to link them- 
selves up. 

We have not mentioned all the speakers, and we 
are aware that our brief summary cannot do justice 
to the author of the paper or the speakers. But 


the discussion from a general broad standpoint is 
still to come, and the phenomena remain obscure. 
Mr. Sulman acknowledged that his equation, 
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cos 6 = » by means of which he reduces 


the questions to problems of interfacial tensions, 
involves two unknown quantities, oa, and o}). 
We know next to nothing about the surface tension 
of solids, and colloidal chemists will scarcely admit 
that it is possible to reduce an interfacial tension 
by the addition of acid really down to zero. Mr. 
Sulman certainly deserves great credit for corre- 
lating flotation facts and hypotheses, though one 
would like to have had references in his paper to 
literature on the subject, and we trust that further 
discussion will follow. In closing the meeting Mr. 
Hugh K. Picard, the president of the Institution, 
announced that the columns of their Bulletin 
remained open for further contributions on these 
important problems. 





ECONOMY. 

PROBABLY the topic uppermost in the minds of 
everyone at the moment is economy, and with the 
present flood of spendthrift extravagance evident 
everywhere, the need for economy is apparent. 
We all desire to economise, usually at the expense 
of someone else, and indeed it is difficult to know 
where the cessation of expenditure is to begin. 
The current newspapers are full of warning and 
reproach, prominent statesmen and lesser digni- 
taries all devote floods of platitude in praise of 
thrift, or let loose words without end upon the 
subject. Talk will not end matters—it never did, 
what is required are the actions which speak louder 
than words, these alone have any real value. The 
thrifty who debarred themselves indulgence to save, 
find that the interest accruing to date, does not 
balance the depreciation of cash invested when its 
real value was greater in terms of commodities. 
Wages have risen, but purchase less rather than 
more, those who find any surplus are engaged in 
spending while there is yet time. The whole 
community is enmeshed in a vicious circle to which 
there seems no outlet. Regarding the practice of 
thrift, the best way to begin is—to begin, and until 
the need is driven home by sheer necessity helped by 
force of example, nothing will be done. Irrespective 
of individual hardship, it is better to begin pinching 
as an exercise for the pinch to come. Every single 
person who can at the moment limit desire and 
find satisfaction in lessening their needs, helps the 
circumstances of the hour. 

We are faced with ruin and decay, unless a halt 
can be called to this rake’s progress which is resulting 
in soaring prices and eventual want. We should al! 
be working harder, double tides if necessary, cutting 
out circumlocution and waste, living more meanly, 
husbanding resources and trying to make ends 
meet. The whole question is complex, there is the 
issue of unemployment by shortening down, or 
improving means of production; but there is also 
the certainty of more widespread distress if from 
perverted philanthropy we retain obsolete methods 
or obsolescent processes. Coming to hard facts— 
industrial facts—is it not questionable whether 
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diminution of hours will not defeat its own end 
in the long run? A man unable to support himself 
rationally on a real wage rate due to a shortened 
week is going to work overtime to secure the means 
to live, thus balancing income and expenditure by 
working pre-war hours. The manufacturer faced 
with an adverse balance sheet, will make his 
customers pay more, or revise his organisation, 
cutting this to the bone in an attempt to retrieve 
losses before disaster supervenes. There is a sense 
in which money has lost caste, we no longer respect 
a sovereign which is under 10s. in value, and trifles 
whereby economy can be effected represent nothing 
whatever. In former theological phrase the road 
to perdition is smooth and pleasant, and the path 
to a certain place (no longer dreaded) was paved 
with good intentions. On the surface at the 
moment there seems little awry, but that the outlook 
is more than grave cannot be disputed. Are we 
each and all limiting our wants, trying our utmost 
industrially and individually to minimise waste 
and secure economy by personal effort? Is there 
ne way in which relatively small savings can be 
secured by rational consideration? Is it impossible 
in this day of grace to make thrift a virtue and its 
own reward? These are anxious times fraught 
with peril, and a spirit of Jaisser faire seems 
predominant. 

During the war it was a disgrace to be idle and 
luxury was made ashamed ; if production is the need 
of the hour, then it is as patriotic to win Peace as 
War. It is only industrial profit which can 
liquidate commitment and provide stability; are 
we destitute of means to the end, or must we be- 
come destitute first? Unable to feed ourselves, 
exports have to pay for a full larder, and while 
domestic prices rule high it is to be feared export 
trade is going to default. If a new world is to be 
gained, it can only be at the price of personal effort, 
by real grit wedded to outstanding intelligence. 
While the social system is in process of evolution 
and alteration, it is folly to withhold the toil which 
alone will give the benefit sought, however ill- 
distributed the present surplus may be. This 
England of ours, bought at so great a price, has 
weathered many storms, survived many struggles, 
and can only be sacrificed by intention and deliberate 
decadence. The duty that lies nearest, is to put 
strength and capacity into the task in hand, to live 
within our income by choice or of necessity, until 
the future becomes prosperous with the plenty we 
all desire. 

The first step to retrieve the immediate past is 
stringent economy—the next is also stringent 
economy—by this is not meant cheeseparing 
(valuable though every small saving can. be in the 
aggregate) but more particularly, the economy of 
improved means of production. From this point 
of view the engineer has a unique opportunity, it is 
through him, by his substitution of machine for 
muscle, by his resource and power that industry 
can win the future. High wages are in themselves 
no barrier, hostility to improvement is blank 
negation, and impoverishes everyone in the com- 
munity. Just as the war was won in the machine 
shop, so the freedom from impending disaster can 
be gained in the same way. The spur of necessity 
was never so patent, it is only beginning to hurt, 
but unless matters alter radically in the near future, 
it will mean casualty and disablement too extreme 
to contemplate with equanimity. Let us get busy 
and economise, spending wisely without waste, 
limiting our desires to bare necessities for a season ; 
if all help, and are in like case, there will not be the 
comparison of difference which hurts, but the spirit 
of common endeavour which sustains. Economy 
alone can prevent the tragedy all thoughtful minds 
foresee if the present state of affairs remains un- 
altered; cannot we recapture some of the fine 
fervour of the period just closed, and devote an 
equal space to win security from that most appalling 
of all spectres—want ? 





FRICTIONAL RESISTANCES WITH 
MICHELL THRUST BEARINGS. 
_In a paper recently ead before the Liverpool 
Engineering Society, Mr. H. T. Newbigin gave the 
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resistance of Michell blocks as found in the careful 
experiments made in the laboratory of Messrs. 
Brown, Boveri and Co., of Baden, Switzerland. 
These experiments were described in our issue of 
June 28, 1918. Mr. Newbigin has reduced the 
results of these experiments to shearing resistances 
of the oil film in pounds per square inch section 
sheared. The chain dotted curves are plotted 
from the equation R = 0-0332 ./AVP. Here 
R denotes the resistance to shear in pounds per 
square inch, P the load carried, also expressed in 
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pounds per square inch, V the speed in feet per 
second, whilst-A denotes the viscosity of the oil in 
C.G.8. units. In plotting the curves it is assumed 
that » does not vary as the load is increased. As 
such an increase of load implies a thinner film of 
oil and a consequently greater rate of shear, this 
condition is not satisfied in practice as the tempera- 
ture rise due to the additional work done on the 
film diminishes the average viscosity of the oil. 
It may, moreover, be observed that the formula is 
perhaps not wholly satisfacto-y in form, since the 
coefficient 0-0332 is not independent of the dimen- 
sions of the block. The block used in the Brown, 
Boveri experiments measured 44 cm. x 44 cm., 
and for a larger block the oil resistance would be 
wmaller per square inch under shear if the blocks 
cairied the same Joad per unit of area. In fact, by 
theory of units, if L, M ard T denote length, mass 
and time respectively, R and P, being forces divided 
by areas, are both of the form 





ML | M 
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whilst A has the dimensions— 
force _ velocity M 
area length LT 


L 
whilst V has the dimensions 7 Hence if the co- 


efficient in the above formula is to be independent of 
the dimensions of the block, the two sides of the 
equation should have the same dimensions. Substi- 
tuting in the fo.mula for R the dimensional values 
of R, P, A, and V, we get 
MoM Lt om. Mm 
TL LT 1s Thi) TRL 

Hence the dimensional equation is not satisfied and 
the constant is accordingly not independent of the 
dimensions of the block. A similar consideration 
shows that the load carried per square centimetre 
of a block is also not independent of the size of 
the block and that the true law of comparison of 
similar blocks is that under similar geometrieal con- 
citions the load carried per centimetre run (measured 
transverse to the line of motion) is constant. There 
appears to be a misprint in Osborne Reynolds’ 





annexed diagram showing the actual frictional 


paper (“Scientific Papers,” vol. ii, page 264), 
where the equation 

W _ -16Ua@ 

eo he 
should read: 

W _ ‘16Ua 
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In the latter part of his paper, Mr. Newbigin gives 
the following formula for the load which may be 
imposed on a Michell block, viz., P = KA V, 
where P is the pressure in pounds per square inch, 
d the viscosity in C.G.8. units, and V the rubbing 
speed in feet per second, whilst K is a coefficient 
varying as the square root of the length. For a 
block 3 in. long, its value is 200, and this coefficicnt 
he states permits of irregularities in the surface of 
im in. With specially good work the coefficient 
may, he states, be as high as 2,500, but the accuracy 








RESULTS OF TESTS 
ON PIVOTED BLOCKS. 


R— -0il Resistance 
R7--— Theoretical 0il Resistance. 
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required to permit of this is greater than is obtainable 
in ordinary workshop practice. The Michell system 
has, Mr. Newbigin states, also been applied to 
journal bearings. With such journal bearings oil 
pressures of over 5,000 Ib. per square inch have 
been recorded, as against the 600 lb. noted in Towers’ 
(xperiments with a brass of the ordinary type. 





THE USE OF FERRO-CONCRETE IN 
MINES. 

FERRO-CONCRETE is one of the most ubiquitous 
of materials. Its advocates have brought it forward 
in connection with nearly every form of permanent 
immobile structure, and it is no longer necessary 
to elaborate any argument in favour of its use 
for bridges, floors, culverts, and so on. Reference 
to these points might, therefore, in our opinion, 
very well have been left, at this late day, out 
of the paper read on the 18th inst. before 
the Midland Institute of Mining Engineers by 
Monsieur T. J. Guéritte, president of the British 
Section of the Société des Ingénieurs Civils de 
France. The paper was entitled the “ Applications 
of Ferro-Concrete in Coal Mines,” and had the 
author contented himself with a fuller treatment of 
applications more or less special to coal mines he 
would, we think, have served his branch of the pro- 
fession rather better. M. Guéritte certainly had, 
however, some very interesting types of structure 
to refer to in addition to subterranean work, as for 
instance the pit-head installations at the Bentley 
Colliery, near Doncaster, which are good examples 
of modern progress in this direction. The heap- 
stead for the second pit of this colliery consists 
of a reinforced concrete structure, 183 ft. long, 
32 ft. wide, and 64 ft. high from foundation 
level to roof, the height to the headgear sheave 
centres being 109 ft. from the foundations. 

The central feature of this structure is a block of 
concrete 50 ft. square and 6 ft. thick enclosing the 
pit mouth. This forms the foundation for the 
main frame, the columns of which are 36 in. 
square. The diagonal struts of the head frame are 
also of reinforced concrete. The concrete block 
above-mentioned supports 16 columns of the main 
building. The remainder of the building is carried 
bya concrete raft. In sites, as in colliery workings, 
where trouble may arise from subsidence the 
reinforced concrete raft would seem particularly 
suitable for large structures, while the success at 
the Bentley Colliery installations seems to promise 
well also for the use of reinforced concrete as a 
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suitable material for pit frames. In these days of 
difficulty in securing steel structural work this is 
not a point to be overlooked. 

The more interesting applications which the paper 
refers to, however, are probably those underground, 
where the confined working space and the impossi- 
bility of handling large members often gives re- 
inforced concrete work a very material advantage 
over structural steel, while in many applications 
it provides strength to withstand the effects of 
explosions, a feature lacking in brickwork or plain 
concrete. Insets, for instance, of reinforced con- 
crete have been inserted at pit bottoms, in pre- 
ference to plain concrete with arched steel members 
embedded in it. In such cases a very considerable 
reduction in thickness of the concrete and the small 
size of the reinforcement have greatly lessened the 
cost of the work. 

The material also possesses a further advantage 
due to the longitudinal bracing embodied in 
it. In the event of earth movement occurring 
these bars tend to tie the whole structure together, 
and offer much greater resistance to shear than 
would steel arch members embedded in concrete. 
This, of course, applies to all linings subjected to 
pressure from the outside, while it may be stated 
that the smooth surface tends to mitigate the evil 
of the accumulation on flanges and ledges of the 
fine dust which has been proved to be so highly 
dangerous. For stoppings which may be subjected 
to pressure arising from explosions or a blown-out 
shot reinforced concrete is again suitable. Parti- 
tions made of it are strong, incombustible, unaffected 
by water and, further, contribute considerably to 
the support of the roof. 

When so much has been done in reinforced 
concrete above ground to replace by permanent 
material such perishable articles as wooden fence 
posts, poles, &c., itis not surprising that the attempt 
should have been made to find in it a -substitute 
for pit props, especially during the last few years 
when props were difficult to get. For many reasons 
reinforced concrete would seem to be an ideal sub- 
stitute, especially by reason of its high resistance 
to crushing, but there are difficulties presented by 
it which have not yet been satisfactorily overcome. 
On the one hand, the reinforced concrete prop 
will carry large loads and is practically inde- 
structable by age or fire. If failure occurs under 
loading, the end and not the middle of the strut 
gives way, and a damaged end can be dressed 
and the prop re-used. However, on the other hand, 
such props are much heavier than timber, are 
difficult to cut, and are liable to damage by 
hammering or wedging. There is therefore a field 
open for investigation in this direction and M. 
Guéritte states in his paper that experiments are 
being carried out with a view to lightening props 
of this type and also to making it more easy to cut 
off, if necessary, a few inches at either end. 





NOTES. 
Tae GoverNMENT’s Coal Proposats. 

Tax proposals of the Government regarding the 
coal industry formed the subject of a statement by 
Sir A. Geddes in the House of Commons on Monday, 
the 22nd inst. Sir A. Geddes summarised the 
situation by stating that increased capital employed 
in the development of the industry must be re- 
munerative; that the Sankey wage must be 
regarded as part of the working expenses; and 
that as the coal of some collieries is retained in the 
country for sale at a low and unremunerative rate, 
those collieries which are he wpe by a large 
export trade at the t high rates, should be 
made to contribute to the relief of the firms supplying 
coal for use in this country. The coal industry 
remained controlled and will so remain till August 
next. The Government, it is said, is endeavouring 
to arrive at an agreement with coalowners on the 
lines suggested above, in order to make the inland 
collieries selt-supporting. It is intended that the 
special contribution to be exacted from the exporting 
collieries, and the compensation granted to the 
inland collieries should as nearly balance as possible, 
and a fair and equitable distribution of the total 
profits of the industry be arrived at. In the event 
of an agreement not being found possible, the 
Government will formulate its own proposals. In 


either event the scheme will be embodied in a Bill 
and laid before the House after it reassembles. The 
difference between home and export prices for coal 
is about 30s. at the present time. 


MoLYBDENUM STEELS. 


A good deal of notice has been given in the past 
few days to the announcement that Dr. J. 0. 
Arnold of Sheffield had discovered’ a new molyb- 
denum tool steel, but had been prevented by the 
Government from pushing on with its commercial 
application, though free to take such action in the 
United States. This embargo has now been with- 
drawn. Molybdenum as a hardening agent for 
steel has been known and used for some considerable 
time. In 1915, Professor Armold concluded a 
research on the subject and placed the results before 
the Institution of Mechanical Engineers in November 
of that year.* The steels then tested contained 
molybdenum ran between 2-43 to 20°70 per 
cent., but only five distinct steels were tested. The 
general result was that from the toolmaker’s point 
of view, although the addition of this constituent 
produced, in certain percentages, steel which was 
greatly superior to tungsten steel, molybdenum 
steels seemed to be rather unreliable, and it was for 
this reason that they had largely been discarded 
in favour of tungsten alloys. In recent years, 
however, they have again come to the fore, and steels 
of this character are being employed for motor car 
springs and other work requiring great toughness 
and strength. Dr. Arnold’s present claim seems to 
be that he has hit upon a proportion for the 
molybdenum constituent, apparently about 6 per 
cent., used in conjunction with vanadium, which 
gives a better tool-steel than any hitherto pro- 
duced. The question will turn ultimately upon 
the supply of molybdenum, which is not produced 
in very large quantities at present, and is about 
four times as expensive as tungsten. The pro- 
duction of the United States runs to rather more 
than 100 tons per annum and a certain amount 
comes from Canada. 
percentages the supplies will have to be very greatly 
increased to bring the steel within the range of com- 
mercial usefulness. In the United States the chief 
sources of supply are Arizona, Colorado, Utah and 
New Mexico, while the Canadian deposits worked 
are in Quebec and in the Rocky Mountains. 


Tae Aor Tzst or MANUFACTURES. 


In all mechanical matters a long sequence of 
complex activity—part mental, part manual —results 
in the production of a machine, plant or device. 
Behind all the immediate activity which results 
in the product of to-day is the shadowy past which 
has contributed to its evolution. Thought, skill, 
labour and pains are all employed to a given end 
meeting and overcoming obstacle, failure and 
disappointment. The resultant is the completed 
job. It is then very often placed under test con- 
ditions which verify and endorse its precedent 
phases; and it is often assumed that because it 
fills expectations in this particular it is success- 
ful. Thence it passes to the customer for whose 
order the commercial side have cultivated the 
diplomatic art. The goods are sold, the transaction 
ended, yet one thing remains. In operation the 
product of toil and skill may fall into ignorant 
hands, may be misused, abused or maltreated, 
yet the plant or machine under such adverse 
circumstances is expected to function with efficiency 
oreconomy. To come to the point, the acid test is 
that of use. There are many things which by care 
under ideal conditions prove satisfactory ; there are 
others which even by practical understanding and 
reasonable working fail; but complaint is certain, 
if, even when operated by a fool, there is trouble. 
Reputation hangs in the balance; ofttimes, owing 
to human delinquency and want of knowledge great 
harm is done. 1t must be remembered that only 
a portion of mechanical product gets into skilled 
hands. The ubiquity of the machine and _ its 
advantages lead to its abuse in hands alien to 
mechanical understanding, who pay scant respect 
to mechanism as such. It is against the worst 
conditions that provision has to be made. For 
these reasons, sterling commonsense in addition to 








* See ENGINEERING, vol. c, pages 550 and 555 et seq. 


For use in anything like large | « 





expert mechanical] ability is needed on the part of 
the designer. They also point to the need for 
simplicity and the much vaunted foolproof con- 
struction whereby inexpert intention is frustrated. 
Certainly some increase in mechanical under- 
standing is becoming general, but what to the 
expert is simplicity, may resolve itself into perplexing 
problems when faced for the first time by an out- 
sider. The acid test is use—not expert use, but 
general—and this points to the merit and value of 
reputation which has been built upon experience 
of market and requirement. 


ELECTROCHEMICAL DEVELOPMENTS. 


The review of the development of the electro- 
chemical industry which Dr. Hans Goldschmidt, of 
Essen, gave last September, in the Zeitschrift des 
Vereines Deutscher Ingeniewre (on pages 877 to 883 
and 918 to 923), refers to some features which have 
not been discussed in similar recent papers. Of the 
various aluminium processes supposed to be worked, 
he points out, only the original decomposition of 
alumina and cryolite in graphite-lined iron furnaces 
is really in use, and this process is mostly (except 
in America, where large units are the rule) worked 
on the old lines in small units of about 100 h.p. 
Large plants, therefore, require many furnaces, much 
current is wasted in the leads and connections, 
and the electromotive force actually used is higher 
(6 volts or 7 volts) than is believed; besides there is 
further waste in the preparation and drying of the 
aluminate. The establishment of new German 
aluminium works we have mentioned on other 
occasions ; the attempted preparation of alumina 
from clay has not been successful so far. The much 
advertised Serpek process, which gains ammonia 
and sodium aluminate by treating the first-prepared 
aluminium nitride with caustic soda, had nowhere 
actually been adopted according to Dr. Goldschmidt, 
before the war at any rate. Magnesium is produced 
in large .mounts by the electrolysis of fused 
carnallite, one of the Stassfurt salts. The alloy 
elektron,” consisting of magnesium and 5 per cent. 
of zinc, can be rolled and extruded, but only by 
experienced men; magnesium itself oxidises more 
than aluminium, and as it continues to burn if once 
ignited, it is not used on switchboards or on flying 
machines. The difficulties of the large calcium 
carbide furnaces are the dust and fumes and heat. 
The tap holes, one under each of the three electrodes 
(three-phase), are opened with the aid of auxiliary 
ares; the whole neighbourhood suffers from the 
fumes, and electric precipitation of the fumes by 
the Cottrell process has not been very satisfactory 
so far. The calcium carbide industry has made 
great strides in Germany during the war, yet the 
preparation of acetic acid and alcohol from the 
carbide does not look promising. In the manu- 
facture of nitrolim nitrogen has to be bound by the 
hot carbide; attempts to effect this combination 
with the hot carbide as it flows from the carbide 
have failed, and the cooled carbide has still to be 
heated up again. As regards ferro alloys, more 
ferro-tungsten is made in electric furnaces now than 
of tungsten reduced by carbon in crucibles; _high- 
grade ferro-tungsten has, however, a high melting- 
point and the furnace walls have to be taken 
down to get each charge of about 1 ton out. 


‘The extraction of tungsten from the old slag dumps 


was, of course, only a German war industry. German 
ferro-chrome, Dr. Goldschmidt thinks, produced in 
electric furnaces in which, however, a uniform low 
carbon percentage is difficult to secure, will be able 
to survive, provided the chrome ore be obtainable ; 
in that respect the general outlook, in this and other 
fields, is very gloomy. With regard to zinc, a very 
pure zinc is being distilled in Scandinavia and 
Germany from ordinary zinc in electric radiation 
furnaces. Electro-steel is made in furnaces of the 
three main types: Stassano, Héroult-Girod- 
Nathusius, induction. A saving in ferro-manganese 
can be effected by fusing the alloy before its addition 
to the steel, but the manipulation requires skill. 
The chief electrolytic alkali processes worked are 
the Griesheim, Aussig, Billiter and the new Gauss 
process of the Badische Anilin-und Sodafabrik. The 
bell cells of the Aussig Company (which also makes 

graphite) do not, according to Goldschmidt, re- 
quire frequent repairs, as has been suggested, 
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but they only answer for the decomposition of KCl, 
not of NaCl; the latter would yield too much 
soluble sodium chlorate. The utilisation of the 
chlorine from the alkali cells is one of the Gernran 
post-war difficulties, especially as the supply of 
scrap, to be detinned by dry chlorine (Goldschmidt 
process), may fail. 


Srreamine Merat-Vapour Arcs. 


About a dozen years ago Schénherr succeeded in 
producing steady arcs, several metres in length, 
in vertical tubes, and these arcs were utilised for 
the oxidation of atmospheric nitrogen. Mercury arcs 
have long been known, but had so far been limited 
to vacuum vessels. Two years ago, E. Podszus 
managed to obtain long steady arcs of mercury and 
amalgams in vessels charged with gases at atmo- 
spheric pressure. In his publication, in the Zeit- 
schrift fiir Elektrochemie, of June 1, 1919, which has 
only recently become available over here, he 
mentions that he had to interrupt those researches, 
and he has apparently not been able to resume them 
since. His first apparatus was a bulb resembling 
an inverted U ; both the limbs of the U were open 
below and closed by mercury seals; the anode, 
a piece of tungsten, was attached to a rod which 
was mounted: in the top of the vessel and could be 
pushed down and up by hand. The cathode, the 
characteristic feature of the apparatus, was a 
quartz cup filled with mercury, open both at the 
top and bottom and communicating with the 
mercury in that limb. The upper part of the cup 
formed a nozzle. When the tungsten anode was 
pushed into the nozzle, to strike the arc, some 
mercury was evaporated; when the anode was 
pulled upward, the vapour pressure forced a steady 
stream of mercury vapour against the anode above 
the cup. An electromagnetic arc-striking device 
did not answer. The second form of apparatus 
resembles an inverted spherical glass bulb with a 
short neck, closed below by an iron cap which serves 
as mercury tray. Three tubular parts are mounted 
in this cap: a tube for filling the bulb with gas; 
the cathode, in this case an iron tube; the anode 
holder which is pushed up and down as before, so 
as to keep the anode vertically above the cathode. 
The cathode tube of iron is partly filled with mercury, 
and in the mercury stands a concentric tube of boron 
nitride a highly-refractory insulating material 
which Podszus prepared some years ago ; the cathode 
proper is a tungsten nozzle mounted on the iron 
tube, but insulated from it by boron nitride. The 
thickness of the arc, it was found, depends upon 
the gas pressure and the current intensity ; increas- 
ing pressure narrows the arc, and the arc is thinner 
in hydrogen than in nitrogen; increasing current 
makes the arc wider. The colour of the light 
changes with the nature of the gas. The mercury 
are looks greenish-white in hydrogen and bluish- 
white in nitrogen; when the mercury is replaced 
by amalgams of the alkali metals, the colour of the 
metal vapour is seen, and the mercury colour 
vanishes. The presence of vapours (in the place 
of the indifferent gases hydrogen and nitrogen) 
influences the colour; there is generally a small 
anode flame of the colour of the element, and the 
compound is reduced. Thus boron chloride is 
reduced to. boron; TiCl, is partly reduced to 
titanium metal, partly to TiCl,, the other product 
being mercurous chloride; in air large masses of 
mercury oxide are produced; whether or not 
nitrogen is oxidised by this mercury arc is not 
certain. The potential gradient in the arc decreases 
when the gas pressure is diminished and when the 
current intensity is increased; it is much larger 
in hydrogen than in nitrogen. With a total gas 
pressure of 1 atmosphere, and with an excess of gas 
pressure in the cathode amounting to 3 cm. of 
mercury, the potential fall per millimetre was 
8 volts at 10 amperes and 5 volts at 14 amperes 
in hydrogen ; in nitrogen 2-5 volts at 7-5 amperes, 
on 220 volt circuits. 








Coat Resate.—A committee consisting of Mr. Roger T 
Smith, president of the Institution of Electrical Engineers 
(chairman) and representatives of electrical associations, 
has had several interviews with the Coal Controller and 
has drawn up @ memorandum to show how the reduction 
to be made to electricity consumers to correspond with 
the 10s. reduction in the price of coal is to be carried out. 





THE INSTITUTION OF MECHANICAL °* 
ENGINEERS. 

AN ordinary general meeting of this Institution 
was held on Friday last, the 19th inst., at the 
Institution House, Storey’s Gate, Westminster, 
the chair being taken, in the absence, through 
continued illness, of the president, by Captain H. 
Riall Sankey, vice-president. The chairman opened 
by referring to the loss the Institution had sustained 
in the death of Mr. J. Hartley Wicksteed, whose 
career we dealt with last week. It was announced 
that the council had that afternoon drafted a letter 
of condolence to his widow. 

The minutes of the previous meeting were then 
read and the chairman further announced that the 
council had made a grant of 2,000. towards the 
James Watt memorial, the instructions being that 
the money was to be spent in the construction of a 
building at Birmingham. The situation was best 
explained by the letter which had been sent to 
Mr. Askwith Ellis, the secretary of the James Watt 
Centenary. The letter was as follows: “The 
centenary of the death of James Watt is an event of 
universal] interest to engineers, but to none more so 
than to the members of the Institution of Mechanical 
Engineers. Many of the members were privileged 
to join in their individual capacity in the recent 
celebrations at Birmingham, at which the Institu- 
tion was also officially represented. The proposals 
of the Birmingham Commemoration Committee to 
found a Watt International Permanent Memorial 
have been reported to the Council of the Institution, 
and have had their careful consideration. The 
council hope that the memorial hall which it is 
proposed to erect will be a worthy memorial of the 
genius of James Watt, and have pleasure in in- 
forming you that they resolved unanimously to 
offer a sum of 2,000l. towards the cost of the 
building.” 

CuTtinc PowEr or LaTHe TourNiInG TOooLs. 


A paper on the above subject, bearing the title 
“Cutting Power of Lathe Turning Tools: Part II 
(being an Account of Further Experiments made in 
the Machine-Tool Laboratory of the University of 
Sheffield),” by Mr. George W. Burley, was then 
read in abstract by the author. We print this 
paper in full in another part of this issue, and may 
therefore at once proceed to the discussion. Part I 
of the paper, which was a joint contribution by 
Prefessor W. Ripper and Mr. Burley, was read in 
November, 1913. A reprint of the paper, together 
with a report of the discussion, will be found in 
our issue of November 28, 1913. 

Professor W. Ripper was the first speaker. He 
referred to the death of Mr. Wicksteed, remarking 
that in this relation he spoke as one of the old 
brigade. He wished most sincerely to join in the 
expression of deep regret at the loss of so valuable 
amember. All who had known Mr. Wicksteed knew 
him as the sound and strong man that he was. 
Mr. Wicksteed was not only a great engineer, but 
a man of great quality, and one whose life was 
not easily spared. 

Turning to the subject of the paper, Professor 
Ripper alluded to the able service of the author in 
the conjoint preparation of the first part of the 
paper, and observed that he (the speaker) had not 
taken any share in the preparation of the second 
part. The genesis of the first contribution was 
perhaps attributable to reflections then current 
upon well-established ideas as to the behaviour of 
cutting tools ; and it was felt that something should 
be done to confirm the opinions. Every possible 
variable was cut out ; the tool angles were standard, 
there was no lubrication, and standard angles of 
rake were used. Upon such conditions, they could 
have no claim to base general laws for the behaviour 
of cutting tools; all that could be done was to 
indicate the principles which should obtain. In the 
discussion which followed the reading of the first 
part of the paper, the aim of the authors was lost 
sight of, and the results of the experiments were not 
regarded as comparable to workshop practice. That 
circumstance was probably due to the fact that the 
laying down of general principles and the avoidance 
of a number of variables were inadequately dis- 
sociated in the first paper. The formula recorded 
in Part II showed great improvement upon the 





original formule, which, of course, did not represent, 
and were not intended to represent, practice under 
the best conditions. 

The Professor stated that he had had the formule 
collected, and would suggest that the Institution 
might afford him an opportunity of reading a paper 
upon them which would show their evolution. 
These formulz would allow of tables being got out 
for all ordinary practical work, account being taken 
of the work, the material, the tool, &c., and the 
addition of such tables would add to the value of 
the paper. The latter, of course, was not exhaus- 
tive, and merely dealt with the turning of steel. 
A multitude of other considerations required in- 
vestigation in connection with lathe work, and 
there was much work to be done by those who had 
the patience and opportunity to carry it out in the 
future. 

Mr. P. V. Vernon congratulated Mr. Burley 
upon his arrangement of the paper, which was 
useful for analysing purposes, and upon the patience 
which had characterised the work, as well as the 
method of carrying it out. The speaker did not, 
however, entirely agree with the results obtained, 
and he would put forward some arguments which 
might indicate the advantage of further investiga- 
tion. The first question with relation to such 
papers was the extent of the help they would afford 
to the practical engineer. The speaker had not 
found much in the present paper that would assist 
in that direction; the main conclusions were 
within existing knowledge. He would cite the 
author’s table of speeds at which finishing cuts 
could be taken, and would point out that it was 
nowadays uncommon, in the case of small work, 
to take finishing cuts on a lathe, the better practice 
being to finish by grinding. With larger work 
finishing cuts were perhaps necessary, but every 
endeavour should be made to do away with them.. 
In the future it was probable that engineers would 
grind on the larger work.also. In the case of small 
bar work, where grinding was not done it was usual 
to finish with a plane or, preferably, a roller steady. 
Speaking of the very large quantity of steelwork 
made from the bar on a turret lathe, it was not the 
tool that did the finishing, but the steady. The speed 
at which finishing could be done on mild steel was 
given, in the paper, by tables, he believed, up to 
48 ft.’ On a bar lathe using a roller steady, that 
speed would be regarded as behind the times. In 
fact, in experiments made by his own firm, finishing 
cuts had been successfully taken at a cutting speed 
of 295 ft. per minute. Speaking of durability, 
Mr. Vernon considered that account should be 
taken of the fact that the durability of the tool was 
seldom a determining factor. In using a lathe, 
it was not the point to try to save tools, except in 
such a case as that of boring a marine engine 
cylinder, where the aim was to take a finishing cut 
without changing the tool. In ordinary work 
the object was output, and it frequently paid to use 
the tools up quickly, and rapidly replace them. 
Therefore, the question of durability of the edge 
of the cutting tool was seldom of importance. 
On a bar turret lathe for taking work up to 2} in. or 3 
in. diameter it might be said that no single cut ever 
taken occupied 20 minutes, using modern tools, and, 
that being so, it was unimportant to aim at making 
a tool which would last that time. 

With regard to angles, he noticed, from the paper, 
that the maximum rake tested by Mr. Burley was 
35 deg., while the majority of good results were 
obtained with tools having a top rake much less 
than 35 deg. Apparently no of the kind now 
used for turning bars on turret lathes had been 
tested. A standard tool of that class had an 
ordinary working top rake of 35 deg. The rake 
was all side rake, no front rake being used. The 
clearance found advantageous was 7 deg., as against 
Mr. Burley’s 5 deg. of clearance. The tool was 
that which took a heavy roughing cut at 295 ft. per 
minute. He would submit the following figures 
in relation to it. It was a high-speed tool, the 
section being 1 in. deep by } in. wide, and it would 
reduce a bar from 2} in. to 1 in. with 500 turns per 
minute. This was equivalent to 295 ft. on the 
outside of the bar, and to 44 cuts per inch, removing 
32:3 cub. in. of metal, or 9°04 Ib., per minute, 
as actually measured. This figure might not agree 
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with calculations, because on # heavy cut the| 


machine would be slowed down a little. Simi- 
larly a 2}-in. bar was reduced to jin. at 34 cuts 
per inch, removing 36-11 cub. in., or 10-11 Ib. 
Again, a 2-in. bar was reduced to 1 in. at 256 turns 
per minute, equal to 134 ft. ; at 20 cuts per minute 
the metal removed amounted to 27:68 cub. in. 
per minute, or about 7°75 lb. 

It appeared to Mr. Vernon that this tool was the 
right kind to use in experiments, on account of its 
higher output. Moreover, it used less power than 
any of the tools forming the subject of the author’s 


paper. 

With regard to the sixth point made by the 
author, the speaker felt that it was a mistake to 
talk about the height of the cutting edge as having 
anything to do with the efficiency of the cutting 
edge of the tool. Height in itself was nothing ; 
what should be taken was the relation between the 
dimensions of the tool and the line joining those 
points to the centre of the work. Increase of height 
simply reduced top rate and increased clearance. 
It was therefore deceptive to talk about whether 
a tool should cut high or low ; it should not cut either 
high or low, but the angle should be proportioned 
to the work. It was interesting to learn from the 
author’s experiments that there was no advantage 
in forging tools, as the conclusion strongly supported 
the use of the modern tool-grinding machines, which 
produced tools from bar steel more quickly and 
cheaply and, generally, more accurately, than when 
the tools were forged. 

Finally, Mr. Vernon referred to the author's 
conclusion as to the relation between cutting speed 
and horse-power used in cutting. Some years ago 
he had made an hydraulic indicator for measuring 
the torsion of a tool. This consisted of a spindle 
mounted on ball bearinzs, with a lever attached to 
an hydraulic cylinder and a gauge for measuring 
the torsional pressure; the end pressure was 
measured separately, by similar apparatus. It was 
found that in drilling, and tapping and turning, 
there was no appreciable difference in the torque 
required to turn the drill round or the tap round, 
or the work round against the turning tool, no 
matter at what speed these were being worked. 
He found the fact difficult to believe, because he 
could not see how the tool could work faster against 
the work unless it had a harder push, or how the 
work could work faster against the tool unless it had 
a harder push. The harder push would indicate 
more energy, but the measuring instrument described 
did not indicate any greater energy at all. 

Mr. R. J. A. Pearson stvted that he would regard 
with interest a similar investigation to that of 
the author for the case of the tools producing 
repetition work. He instanced the broach, which 
he believed would have a great future when the 
newer methods of production supplanted the old, 
and he considered that research in the direction 
named would be advantageous. Good broaching 
did away with the expensive hand operations 
required in putting the work together, and the 
acquisition of reliable data, such as that given 
by the author, in relation to the broach would be of 
great assistance. As tools cost a good deal of 
money, it was desirable that, once made, the results 
should reflect favourably on the cost of the finished 
article. Mr. Pearson then referred to certain 
experiments in reamering which be made, and the 
results of which he hoped he might, at a future 
time, place before the Institution. The ordinary 
adjustable reamer had a square edge, something 
like the tool used by the fitter for scraping, and 
was, in fact, in the nature of a scraper. In the 
experiments he had made he had found that by 
putting a lip on the reamer mach better results were 
obtained in regard to finish. As yet, however, he 
could not submit data as to durability, the number 
of pieces that could be reamered, &c., but in his 
present remarks he desired to emphasise the value 
of experiment on tools used for the production of a 
large number of articles within certain fine limits. 

Mr. T. F. Kayser, who spoke next, raised the 
question of the effect of temperature on the cutting 
efficiency of high-speed tool steel. The Brinell 
hardness was usually taken in the cold state of the 
metal, but when the tool was at work it, of course, 
became hot. He had invented a machine for 





determining the Brinell hardness at high tempera- 
tures. He employed an anvil in a heating tube. 
The specimen under test was hardened and then 
placed on the anvil and heated up. A weight was 
then allowed to fall, and behind the ball was a 
standard of known Brinell hardness. Whatever 
the energy of the blow, the same amount of energy 
was put on both the specimens, and, knowing the 
Brinell hardness of the specimen behind the ball, 
it was possible to calculate the Brinell hardness of 
the specimen under test, by measuring the two 
impressions. 

Mr. Kayser stated that he had dealt largely with 
two steels, (1) containing 18 per cent. of tungsten, 
1 per cent. vanadium, and 1 per cent. molybdenum, 
and (2) a cobalt-molybdenum-chrome high-speed 
steel, containing about 0:6 per cent. of carbon, 
6 per cent. of molybdenum, 5 per cent. of cobalt and 
4 per cent. of chromium. He had hardened the 
tungsten steel out in an electric salt bath at 1,300 deg. 
C., quenched it in oil, and then tempered it at 
620-deg. C. The cobalt-molybdenum-chrome high- 
speed steel was more adaptable, because the 
hardening temperature was much lower. This 
steel was hardened from 1,120 deg. C.; quenched 
in oil, and then tempered at 550 deg. C. A large 
number of Brinell hardness tests were applied, 
showing that the cobalt-molybdenum steel was 
undoubtedly superior for a turning tool, having 
less falling-off in hardness with increase of tempera- 
ture. This was confirmed in practice. 

As to the forging of tools, it was considered, metal- 
lurgically, that the nose was forged in order to 
put more metal into it, thus enabling a section of 
} in. to be used as if it were } in. by fin. There was, 
however, no gain in cutting efficiency; in fact, 
high-speed steels made quite efficient turning tools 
if used in the cast state. It was not necessary 
to forge them at all, but cast to shape, annealed and 
hardened they were quite efficient. He had found 
a further point of interest in connection with high 
temperatures of cutting tools. In hardening a 
high-speed steel in the usual way it was allowed to 
cool down to the room temperature then ground 
and put to work. The cutting edge temperature 
might be raised to 300 deg. C. or to 400 deg. C., 
and yet the tool would cut quite satisfactorily. 
If put to work after cooling down to 300 deg. C. the 
tool would instantly fail. The tool should be cooled 
down below, say, 100 deg. C., and then raised to 
300 deg. C., when it would cut quite efficiently for 
practically the normal length of time. 

Mr. Edward G. Herbert said that he had, perhaps 
unwittingly, given the inspiration for some of the 
researches which had been laid before the Institu- 
tion by Dr. Ripper in his original paper and the 
author in the present paper. The statement was 
made that the research was undertaken in the first 
place to test the remarkable results produced on 
the Herbert testing machine which he (Mr. Herbert) 
originated, and, further, that some of the subjects 
dealt with in the present paper were inquired into 
in consequence of the discussion which took place 
on Dr. Ripper’s paper. He believed that he himself 
suggested that Dr. Ripper should leave the slogging 
tools alone a little bit, as they had been investigated 
ad nauseum, and deal with the finishing tools on 
which no researches had been made. The present 
paper dealt with a very wide range of subjects, 
and he was rather at variance with the remarks 
which Mr. Vernon had made in regard to it. It 
struck him that the paper was of very practical 
interest and was one such as might be handed to a 
workman, who would understand the matters 
dealt with because they had a direct bearing on 
his work. 

With regard to finishing cuts and the degree of 
finish produced at various speeds, he had no criti- 
cism to make on the test methods adopted. The 
visual method was perhaps unscientific, but finish 
had to be judged by visual methods, and on the 
whole it worked very well. The only suggestion 
he desired to make in case any further investigation 
was made on the subject was that enlarged photo- 
graphs of the surface gave a very excellent idea of 
the kind of finish produced, and would enable ordi- 
nary people, as well as the trained observer, to 
judge the degree of finish. Turning to the durability 
tests, he thought every practical man must have 


been struck by the extremely low durability shown 
in them. A tool, which was set at -004 in., was 
not only blunted after 20 minutes’ running at a 
speed of 23 ft. a minute, but it was so blunt that it 
absolutely lost its cut. To a practical man the 
question naturally presented itself, if that happened 
at a speed of 23 ft. a minute, what would happen 
at a speed of 40 ft. or 80 ft. or 120 ft. a minute ? 
If the curves in Fig. 74 of the paper were continued 
in the direction which they appeared to be taking, 
it seemed to him they would strike the zero line 
somewhere about perhaps 30 ft. or 40 ft. per minute, 
which would lead to the conclusion that neither 
with a high-speed tool steel nor with a carbon tool 
steel could they cut at all at the speeds which 
were being used in the workshops, because the 
tools would give out instantly. The high-speed 
tool apparently lasted 16 or 18 minutes at 30 ft. 
a minute. It must have struck those who were 
accustomed to use tools running with just as hard 
materials at speeds four or five times as high that 
that was something rather strange, and they 
might even wonder what would happen if the 
experiments had been carried to rather higher 
speeds. 

Before comparing those results with some of his 
own, it was necessary to say a word about the 
method of measuring durability. Duralnlity was 
measured commonly in two ways; either by time 
or by output. It was a matter of convenience 
entirely which method was adopted, but the results 
had rather a different appearance according to 
which method was used. It was a matter of the 
language into which they were translated, because 
if the cutting speed was reduced the life of the tool 
might be increased, and that appeared in the time 
measurement as a pure gain. But in reducing the 
speed the rate of output was also reduced, and 
that reduction in the rate of output might neutralise 
the increased life. It was necessary to make that 
remark, because he had adopted himself the output 
measurement of durability, while the author had 
adopted the time measurement of durability. 

He had replotted Fig. 74 of the paper in terms 
of output durability, i.e, each observation was 
reduced in proportion to the cutting speed, although 
those were proportional to the output obtained at 
each observation. He had done this to test the 
validity of the remarkable results, as they were 
eilled in the paper, put forward by the Herbert 
testing machine, and he thought it would be of 
interest to show exactly what those remarkable 
results were. The Herbert testing machine was 
merely a vertical lathe on which a cutting test 
was made on a tube of 60-ton steel with a very fine 
cut. The depth of cut was about -001 in., the 
thickness of the tube wall on which the tool worked 
was one-sixteenth of an inch. It was a hard steel, 
and the durability was measured by the inches of 
tube turned away. The remarkable results to 
which the author referred were the following: 
At a low cutting speed of the order of 20 ft. a minute 
the durability was exceedingly low, but as the speed 
was increased the durability increased up to in that 
case a maximum of 70 ft., and then it fell away. 

That was a remarkable result, which the author 
of the paper apparently set out to examine, 
and in order that it might be seen exactly what 
bearing the present paper had on that result he 
had plotted the author’s results on to his diagram, 
and found they fell in with it almost exactly and 
showed that below the low speed at which he 
worked, between 20 ft. and 27 ft., there was a very 
slight rise in durability. With regard to the huge 
increase of durability at higher speeds, Dr. Ripper 
and Mr. Burley denied that it existed, but they 
offered no evidence on the point. There was 
plenty of evidence that such an increase did actually 
take place, both from his own and other shops and 
from the laboratory. He would not trouble the 
members with much evidence on the point, but he 
desired to place two cases before them. One was 
the evidence of Mr. S. N. Brayshaw, of Manchester, 
who, in commenting on a paper entitled “ The 
Influence of Heat on Hardened Tool Steels, with 
Special Reference to the Heat Generated in Cutting 
Operations,” read before the [ron and Steel Institute 
in 1912, wrote as follows: ‘The following might 





serve as an actual example of what occurred in 
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his own works. A large quantity of tool steel 
bars } in. diameter were being turned up, and for 
some time the machines ran at 195 revolutions per 
minute, which gave a cutting speed of 38 ft. per 
minute on the largest diameter. The tools dulled 
very quickly, and had to be resharpened on an 
average once every 45 minutes. The speed was 
then increased to 330 revolutions per minute, 
giving a cutting speed of 65 ft. per minute, other 
conditions remaining the same. The consequence 
was that the life of the tools was increased to about 
three hours, which meant an increase of nearly 
sevenfold in the actual work done by the tool 
for every sharpening.” The second was the case 
of a testing machine installed at an arsenal near 
Paris, on which a very elaborate series of experi- 
ments had been made on the testing machine and 
the lathe side by side, in order to obtain a co- 
relation between the results obtained on the two 
machines. The replotted curve from Mr. Burley’s 
observations again fitted in with the other results 
and gave the curious upturn of the curve at the 
beginning, showing an increase of durability for 
very low speeds. He had not been able to find this 
upturn of the curve, but the Paris experiments 
confirmed it. He did not think it was of any prac. 
tical importance. 

Mr. Dempster Smith remarked that Mr. Burley 
had, in thé first part of the paper, confined his 
attention to finishing cuts. He had adopted the 
same methods of measurement as used in experi- 
ments carried out at Manchester and reported in 
the ‘‘ Proceedings”’ of the Manchester Association 
of Engineers in 1914. In those experiments it was 
sought to find, firstly, what cutting speeds could 
be worked, and for what length of time, without 
the tool plucking. They found that at low speeds 
—in the nature of 10 ft.—per minute, the surface 
was smooth and bright. As the speed of cutting 
increased, the surface continued to be smooth for a 
certain length of time, until a speed of about 60 ft. 
per minute was reached, when the surface remained 
smooth, but dull, as if sandblasted. Speaking 
from memory, he said the enquiry indicated that 
maximum surface was machined without plucking, 
at about 60 ft. per minute. The next endeavour 
had been to obtain a measure of the durability of 
the tool having regard to blunting. It was found 
that the surface could be machined up to 180 sq. in. 
at 10 ft. a minute. The experiments had not been 
made with the idea of using the tools as finishing 
tools, but with the object of applying the results 
to reamers, taps and tools required for fine cutting. 
The speaker considered that had the author con- 
tinued his enquiry further, until the critical point 
referred to by Mr. Herbert had been reached, he 
would have altered the opinion he had expressed, 

The Manchester Steel Tool Committee had 
adopted the same shape of tool as the author, but 
for different reasons. With regard to the slight 
increase in the cubic inches of metal removed with 
increase of rake angle up to 25 deg., followed by a 
rapid fall, the decrease was so rapid that the speaker 
would imagine that the tool must have slipped. 
Mr. Dempster Smith then referred to a paper, 
entitled “‘ Lathe Too! Dynamometer Experiments,” 
by Dr. Nicholson and himself, read, in 1906, before 
the Joint Meeting of the American Society of 
Mechanical Engineers and the Institution of 
Mechanica] Engineers. The results recorded showed 
that the cutting force decreased until an angle 
of 60 deg. was reached, when, for some peculiar 
reason, it went up. As a matter of fact, it had 
not been realised that the point had been snipped 
off just as the tool was entering the metal, 

Referring to Fig. 79 of the paper, the speaker 
remarked that if the diagonal line were produced 
it would cut the base at a side rake of about 65 deg. 
For a material having a tensile strength of about 
60 tons to 65 tons, and for a steel—such as chrom2 
or nickel-chrome steel—having a tensile strength 
in the neighbourhood of 90 tons, there should be a 
negative angle of 19 deg. to 20 deg. He did not 
think the author intended his line to be carried to 
that point, but whatever modification was made 
in the graph would affect Fig. 80 of the paper. 
The speaker contended that Mr. Burley had adduced 
no evidence of his assumption that the most durable 





angle for a high-speed steel was also that for carbon 
steel ; it was hardly to be expected that the same 
angle would be suitable for both steels. What 
evidence was there that the gain on all cuts was 
equal to 50 per cent. in the case of carbon steel ? 

With regard to the colour of the shaving, in 
addition to the factors mentioned by the author 
there was also the relation of cut to traverse, the 
material being cut, the surface of the tool, &c., all 
affecting the colour. Fig. 81 of the paper showed 
decrease of horse-power with increase of side rake, 
and that result was in accord with what Dr. Nichol- 
son had shown in 1906, and was re-stated in papers 
read before the Manchester Association of Engineers 
in 1911 and in 1914; also, he believed, in a paper 
read before the Institution of Mechanical Engineers 
about 1909. 

The author had, apparently, made no mention 
in the paper of nose radius, beyond a reference to 
the fact that the cutting edges of the tools were 
of the same geometrical shape, the nose radius in 
each case being proportional to the sectional dimen- 
sions. He wished to point out that the phenomenal 
results obtained by the author were not due, at all 
events in their entirety, to the section of the steel, 
but to nose radius and section combined. In Table 8, 
Mr. Burley had shown that on a ratio of 1: 6 in 
variation of section of tool, he obtained an increase 
of 50 per cent. in one cut; whereas, with a varia- 
tion in nose radius on a ratio of 1 : 2 an increase of 
10 per cent. to 23 per cent. was obtained. The effect 
due to the nose radius was three times that due to 
the section. Table 9 in the paper showed that there 
was little in the section of the tool, but a fair amount 
in the nose radius—about 44 per cent to 47 per cent. 
The nose radius was the most important factor of 
the two, a point which the author had not brought 
out. 

Colonel Crompton was the next speaker. He 
regarded the paper as, in a sense, a dangerous one, 
by reason of its tendency to lead to false conclusions. 
It was an age of high-speed steel, and since dividends 
were paid by mass production the speed at which 
material could be removed became important, 
certainly in a great many cases. After commenting 
humorously upon the reference made by the daily 
Press to a “ wonderful new steel,” Colonel Crompton 
stated that he had been connected with experi- 
mental work, initiated by the late Sir Frederick 
Donaldson, on the distortion of steel in hardening, 
resulting in errors in screw pitches, which affect 
interchangeability. He had worked for fourteen 
years on this question, and had acquired dexterity. 
It was small-scale work calling for the use of a 
precision lathe. In carrying out this work he had, 
up to a certain extent, succeeded in producing a 
formula for non-distorting steel, but he required a 
standard of cutting. Investigation in this direction 
led him to the opinion that the author was wrong 
in saying that smoothness and finish of surface was 
limited to such low speeds as 38 ft. a minute. What 
the speaker had found in the course of laboratory 
work was confirmed by the large-scale practice of 
Mr. Vernon, and this fact emboldened him to say 
that there were high speeds at which more cylindrical 
and truer work was produced than at the lower 
speeds. Using steel which contained cobalt as a 
steadying agent, in addition to molybdenum, and 
cutting difficult steels with about 4 per cent. of 
nickel and a percentage of chromium, one sample 
steel containing 0°4 per cent. of carbon, 4 per cent. 
of nickel, 1 per cent. of chromium and 0°8 per cent. 
of manganese—a steel worse than any of the plain 
high-carbon tool steels having 1-3 per cent. of carbon 
in them—he had been able to produce a splendid 
surface, almost equal to that of grinding, at 180 ft. 
per minute. Under the microscope the bar showed 
a very fine thread, but very shallow, which could 
not be felt by the hand ; it was, indeed, so shallow 
that it could be rubbed away with emery paper. 

One advantage of working to a small scale, 
Colonel Crompton remarked, was that he was able 
to corroborate Mr. Vernon’s observation that the 
power was apparently independent of the speed ; 
not, of course, the power multiplied by the length 
of shafting, but the actual torque required seemed 
to be constant, whether the speed were 30 ft. a 
minute or 200 ft. In arriving at this conclusion, 





Colonel Crompton had used a very delicate ammeter 


in circuit. He might point out that the limiting 
factor in using very high speed was not the tool, 
but the avoidance of chatter, and on this point the 
author had been disappointingly silent. 

In conclusion, he desired to refer to the loss 
sustained by the late Mr. J. H. Wicksteed, who had 
been a personal friend of his and had taught him a 
great deal of the mechanical engineering he knew. 
He felt his loss very greatly. 

Mr. G. W. Burley expressed his intention of 
replying to the discussion in writing, and would 
therefore be contented with remarking that he had 
not expected that everyone would be in agreement 
with all that was stated in the paper. The small 
compass of the latter prevented the inclusion of 
many points, and the question of chatter was one 
that he had purposely left out. He would act on 
Dr. Ripper’s suggestion and get out a table of speeds. 
This he would include in his written reply to the 

The Chairman then announced that Mr. Burley’s 
paper would be also read and discussed at Manchester 
on Tuesday, the 23rd inst; at Birmingham on 
Thursday, January 1 next, and at Sheffield on 
Monday, January 5. The next ordinary meeting 
of the Institution would be held on Friday, January 
23 next, when a paper entitled ‘‘ Recent Advances 
in the Utilisation of Water Power” would be read 
and discussed. The proceedings then closed. 





Tue Puysican Society anp Optica Sociery’s 
Annvuat Exursition.—This exhibition, which is to be 
held on Wednesday and Thursday, Jan 7 and 8, 
1920, at the Imperial ty of Science, South Ken- 
sington, will be open in both afternoon (from 3 p.m, to 
6 p.m.) and in the even (from 7 p.m. to 10 p.m.). 
Professor F. J. Cheshire, Cs. E., will give a discourse 
on “Some Polarisation Experiments ” at 8 p.m. on 
ew 7, and at 4 p.m. on Jan 8, and Tofessor 

henkine, D.S8c., will give a discourse on “ The 
Use * Light in the Transmission ond t apeoduntion of 
Speech,” at 4 p.m. on January 7 and at 8 p.m. on 
January 8. The lectures will be illustrated by experi- 
ments. Some 40 firms will be exhibiting. Invitations 
have been given to the Institution of Electrical Engineers, 
the Institution of Mechanical Engineers, the Faraday 
Society, the Wireless Society of London and the Rén 
Society. Admission in all cases will be by ticket only, 
and members of the societies just mentioned, yee | 
also the Physical and Optical Societies, desiring to atten 
the exhibition should apply to the of the society 
to which they belong. Others in should apply 
direct to the Secretary of the Physical Society, 
National Physical Laboratory, Teddington, 8.W. 





Lioyp’s Registry tm France.—Lloyd’s Register 
has made developments of much interest and in port- 
ance in France, where the society is fully recognised 
under the Shipping Law of 1908. A few months ago, the 
committee, shee assuring themselves that such a step 
would be favourably viewed by the French shipping 
community, decid to establish an office in Paris 
oe ee ly staffed to enable plans of new vessels to be 

discussed with parties interested, and approved on the 
spot for Lloyd’s classification if they w«re in accordance 
with the society’s rules. During the war, the French 
Chantiers were employed almost exclusively on the 

roduction of munitions, but great advances in ship- 
uilding are now to be looked for in France as soon as the 
present obstacles to progress, principally want of material 
and skilled labour, have been overcome. Lloyd's 
Register has been conducted for the last eighty-five years 
on the basis that the entire control should be in the 
hands of representatives of the main sections of the 
shipping community working together on one board of 
administration for a common end—security at sea— 
and the application of this representative principle has 
been extended to the society’s operations in France 
by the establishment of a Comite Francais du Lloyd’s 

Register. The membership includes, as far as the 

necessary limitation of numbers permits, the names of 
the leading shipowners, underwriters and shipbuilders of 
France—most of them well known in maritime 
countries: Shipowners.—G. Broton, Cie. des Chargeurs 
Reunis ; J. Dal Piaz, Cie. Gen. Transatlantique ; Hubert 
Giraud, Soc. Gen. de Transports Maritimes a Vapeur ; 
A. Grosos, Cie. Havraise Peninsulaire de Nav. a Vapeur ; 
Paul Houet, Soc. Navale de l'Ouest; L. Marechal, 
Soc. Nationale d’Affretements; D. Perouse, Chargeurs 
Reunis (President du Comite Contral des Armateurs de 
France); G. Philippar, Cie. des Messagerios Maritimos ; 
J. Stern, Soc. Les Affreteurs Reunis. Underwriters,— 
M. Beraud-Villars (La Minerve), President du Comite 
des Assureurs Maritimes de Paris ; U. Bocquet, Comptoir 
Maritime; L. Gaumont, Union Maritime; A. Seris, 
La Fonciere; R. Sibilat, La R om r 
President du Syndicat de Cies. Francaises d’ Assurances. 
Builders.—J.D’ Allest, Chantiers et Ateliers de Provence ; 
Ch. Dumont, Ateliers et Chantiers Maritimes du Sud- 





Ouest, Lloyd de France; F. Godard, Chantiers et 
Ateliers de St. Nazaire; F. Moritz, Fo et Chantiers 
de la Mediterranee ; F. Ziegel, Chantiers Navals Francais 


The constitution of such a committee is itself a tribute 





to the international reputation of Lloyd’s Register. 
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THE “ RESTUCCL” TUBE SCRAPER. 


Ws illustrate herewith a new form of tube scraper 
made and sold by Messrs. Vickers, Limited, of Vickers’ 
House, Broadway, Westminster, London, 8.W. 1, 
and known as the “ Restucci”’ scraper. Figs. 1 and 2 
are, respectively, a longitudinal section and end eleva- 
tion of a scraper suitable for boiler tubes, while similar 
drawings of a scraper for condenser tubes are repro- 
duced in Figs. 3 and 4. The body of the boiler-tube 
scraper is turned from a solid bar of mild steel, and 
formed with three flanges, as shown in Fig. 1. In each 
of the spaces between the flanges a pair of flat blades, 
or cutters, of hardened steel is fitted, and the outer 
edges of these blades are formed with knife edges. 
The two pairs of blades are arranged at right angles 
so as to “ break joint” as shown in Fig. 2. They are 
pressed radially outwards into contact with the inner 
surface of the tube being cleaned, by steel wire springs 
of hairpin form, which lie in slots in the flanges and 
pass through holes in the blades. Pressed steel caps 
are fitted over each of the end flanges for the purpose 
of retaining the ends of the springs and so limiting 
the outward movement of the lades. The caps 
themselves are kept in position by split pins, which 
can be easily remove: if it is desired to take out the 
blades. At each end of the scraper body is a swivellin 
ball, the main object of which is to keep the too 
central when working in a bent tube. The balls, 
which are drop-forgings, have eyes formed on them 
to which cords are attached tv enable the scraper 
to be pulled through a tube of a water-tube boiler, 
in either direction, by two men—one working from 
each drum. 

The only parts of the tool which require attention 
from the user are the blades and the springs. The 
former, being flat plates, are easily sharpened when 
necessary, and the springs, being of extremely simple 
form, can be readily exchanged for others giving lighter 
or heavier pressure according to uirements. The 
clearance at the back of the cutters, the makers claim, 
is such that clogging is not likely to occur, but if any 
trouble is experienced in this respect it can be remedied 
by washing the complete tool with paraffin, without 
taking it to pieces. Another important claim for these 
scrapers is that they will clean a tube bent to a small 
radius as effectively as a straight tube. They are 
— for all sizes of tubes up to, and including, 2-in. 

re. 

The condenser tube scraper illustrated in Figs. 3 
and 4 is similar in principle to that described above, 
the main difference being the omission of the swivelling 
balls, which are rendered unnecessary by the fact that 
the condenser tubes are straight. The pressed steel cap 
employed in the boiler-tube scraper to retain the ends 
of the springs, is replaced by a screwed sleeve of tool 
steel, having an extension which fits over the flange, 
as shown in Fig. 3, and thus answers the same purpose. 
The condenser-tube scraper can be screwed on to a rod 
and operated by one man. Two sizes, for §-in. and 
}-in. tubes respectively, are made. 





Ministry or Sarprine.—The Prime Minister and the 
Shipping Controller have consented to the release from 
the end of the present month of the Right Hon. Lord 
Pirrie, K.P., from his office as Controller-General of 
Merchant Shipbuilding, to which he was appointed by 
the Prime Minister in March, 1918. The Department 
of the Controller-General has now been completel 
demobilised, and the permanent elements of the wea 
carried out by Lord Pirrie’s Department have been 
handed back to the peared permanent Government 
Departments. A small number of technical officers and 
clerks engaged on the economical liquidation of contracts 
made during the war have been merged with the staff 
of the Ministry of Shipping. 





Foster’s PookeT ReErerence Booxs.—We have 
received from Mrs. F, Foster three pocket reference 
books compiled by her late husband, dealing respectively 
with Mechanical ineering, Iron and Steel Works, and 
Foundry Work. They measure 5} in. by 4 in., and 
contain each much over 100 poses of information on the 
subjects dealt with. Each gives conversion data, 
standards, gauge figures, &. They contain, further, 
a large amount of information for the use of engineers 
and metallurgists. The one on iron and steel works, for 
example, has 140 pages of particulars and figures on 
coke ovens and their working, on the composition of 
iron ores, blast-furnace proportions, blast-furnace 
practice, steel making by the various processes, rolling 
mills, power plants, the figures covering fuel consumption, 
heat values, efficiencies, &c. The publication will be 
found a most handy one for reference purposes and is to 
be warmly recommended. The price of each book is 2s. 
net. They can be obtained on application to 98, College- 
road, Whalley Range, Manchester. The author, Mr. Frank 
Foster, M.Sc., was a member of the Iron and Steel 
Institute. He took part, it will be remembered, in the 
discussion on “ Fuel Control in Metallurgical Furnaces ”’ 
at the last Septemb ting of the Institute (see 
a alate rsa he died on his return home a few days 
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GAS ENGINES. 


To rue Eprror or ENGINEERING. 


Sm,—On in your columns, issue of Septem- 
ber 26 last, page 404, the report on the discussion of 
Sir R. Hadfield’s and Mr. S t’s papers at the last 
meeting of the Iron and Steel itute, we remarked a 
statement by Mr. B. Talbot that the first seven gas 
engines put-down by his firm, and supplied by ourselves 
had been “ scrapped ”’ before the war; that afterwards 
the same firm put down a second type of engine, which 
was also scrapped, and that they were now busy on a 
third series of engines from which it was hoped to obtain 
better results. The perusal of this report might leave 
the impression, that the two first series of gas engines 
refe: to, had all been supplied by the Société John 
Cockerill. This is not the case, and we wish it to be 
clearly understood. 

Mr. Talbot’s firm was amongst the first to use gas 
engines in the manufacture of iron and steel. They 
deserve great credit for the courage and enterprise 
displayed jn adopting what was at the time a complete 
mj almost untried novelty, and of which the results 
in the field of fuel economy may be _— described as 
revolutionary. It is not to be wonde: at therefore, 
if the engines supplied to this firm, by our English 
licensee in 1905, became promptly the object of numerous 
improvements, resulting from acquired experience and 
necessary to an indispensable bringing up to date. This 
t of engine, consequently, became rapidly obsolete. 

he units were none the less, as single-acting engine 
capable of doing good service, for the two first built 
were still at Seraing in 1914, and were broken up by the 
Germans when they decided on systematically destroying 
a _ deal of our plant. 

tom the year 1903 onward the Société John Cockerill 
adopted exclusively the double-acting type. The 
principle of constant compression was introduced, and 
the valve gearing worked out in 1903, was on the whole, 
so satisfactory that it was retained until the outbreak 
of the late war, a fact worthy of remark in a branch of 
design which has been subject to so many alterations 


and improvements. 

The more recent changes in the design of gas engines 
introduced by the Société John Cockerill a mn 
mostly in the way of simplicity and reduction of the 
number of parts. 

Finally a radical change in the type has been made 
by getting rid of the crankshaft an using a straight 
shaft, with overhung cranks. As a consequence we are 
able to suppress one outside bearing, the shaft turning 
in two bearings only which can always be kept in line. 
This is the arrangement adopted by American makers 
in all their large engines for many years. The most 
pa engine built hitherto, for electric-power work, 

y the Société John Cockerill, is a double-tandem, 
double-acting engine of the latest type, developing 
8,000 h.p. in our own central station. All the gas engines 
built by the Société John Cockerill since 1903 are still at 
work. They represent a total of 186,000 h.p. This is 
not a bad record, when it is remembered that it covers 
@ period of five years stagnation caused by the war. 

Yours sincerely, 
(Signed) Lion GreEtner, 
Directeur-Général de la Société Anonyme 
John Cockerill, Seraing (Belgique). 





DISC WHEELS FOR MOTOR CARS. 
To THe Eprror oF ENGINEERING. 

Srr,—The letter on page 822, by “ Motorist,” raises 
the subjects of rigidity, unsprung weight ratio, resilience 
and efficiency of the various types of wheels used on road 
vehicles, 

Paragraph 3 states that wire wheels run more smoothly 
than the more rigid t I doubt if anyone ridi 
in a car can tell the wheels fitted to the icular vehicle 
by the smoothness, even if the tyres are identical in make, 
condition and air pressure. 

There is room to believe that extreme rigidity of wheel 
structure is more efficient than a flexible wheel, but 


if the latter is resilient and made of elastic material, | sunn 


say spring steel, one would expect smoother running. 
Such a wheel has not bower materialised for the 
stresses in a wheel are not merely radial. Those of us 
who have raced on push-bicycles know that for a given 
machine, condition, tyres, &c., the tighter the wire- 
wheel is strung the faster is the bike. Nothing resists 
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@ CAP REMOVED. 
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a stress unless it yields in doing so; rigidity is but a 
relative term. 

The wire wheel works and wears, and is extremely 
awkward to clean. The wire wheel worn allows con- 
siderable movement of the hub relative to the rim. 
The collapse laterally of the wire wheels first produced 
led to the realisation of the magnitude of the lateral 
stresses in a wheel, so great as even to approach those 
due to sideslipping at moderate speed into contact with 
a kerb. 

For given rigidity and elasticity, I favour the lighter 
wheel, * the very same reasons that I favour the lightest 
axles or, more correctly, the minimum of unsprung 
weight on the bee I will try to explain. 

Consider a wheel (or an axle) striking a projection in 
the road surface, a projection not wholly absorbable 
by the tyre, the effect is to force the wheel in an upward 
direction with a velocity, for a given tyre, more or less 
proportional to the car speed he energy in this wheel 
is the product of the mass multiplied by the velocity 
equaved, and has to be absorbed by the carriage spring, 
not only so, but, this wheel (or axle) has to be forced down 
again by the said spring assisted by gravity. It will 
therefore be seen that the greater the mass of the wheel 
(or an axle) relative to the mass above the springs the 
greater will be the upward displacement of the body. 

My experience and experiments tend to prove that 
enormous improvement of the suspensions is derivable 
by reducing the unsprung masses. The want of space 
and time prevent me entering now further into this 
subject ; for instance, I have not mentioned the inter- 
connection of the spring and lateral movements. 

Obviously the wire wheel is a msion wheel, and 


probably the lighter disc wheel will also be a suspension 
wheel, but, up to the present, and particularly the 


Goodyear,” they are compression rather than suspension 
wheels. 
Faithfully yours, 
A. E. Parnacort, M.I1.A.E. 
Penge-lane, Penge, 8.E. 20, December 20, 1919. 





THe WestincHouse Automatic Brake.—A small 
phlet issued by the Westinghouse Brake Company, 
imited, 82, York-road, King’s Cross, London, N. 1, 
gives illustrated descriptions of the Westinghouse 
automatic brake, and of its working. It forms a very 
complete compendium of instructions which will be 
found of great assistance by all engaged in the working 
of railway traffic. 





Sounp PROPAGATION FROM AEROPLANES.—The 
distance to which aeroplanes are heard and the character 
of the sound vary greatly with the atmospheric con- 
ditions, but the nature of the conditions is little under- 
stood. In a “ poor listening ” atmosphere little more than 
_ — notes are heard ; - = = gory domme 
ower frequency are cut off, and t. a ing so 
of the explosions are most distinct. the latter case 
aap » it would appear from —— made 

y G. W. Stewart, of Iowa University (Physical Review, 
———— Ie the wong od oe are 
of more importance t the atmospheric 
ean A The sense of loudness is not the same for 
different frequencies, whether the intensities be 
in terms of mechanical units or in terms of minimum 
audibility. Referring to experiments conducted by 
Sabine at Harvard University, in 1910, Stewart points 
out that two sounds of frequencies 64 and 1,024 would 
appear of ual loudness when the former is 7 x 104, 
times, and the latter 15 x 106, times its own minimum 
audible intensity. Of two such sounds appearing of equal 
intensity to a listener close to the source, the lower note 
would first cease to be heard with increasing distance from 
the source, because its intensity would soon sink below 
the minimum audible limit. Sounds of about 1,024 


ding | vibrations second seemed to carry farthest to the 
unaided “a With the aid of simple li ing devices 
Stewart increased the audibility to 10 the 


range of the unaided ear in quiet nights when there was 
practically no temperature gradient near the ground, 
which was the open prairie covered with grass. On 
, the instrument 
an aero at 
aeunlane the 
was very id. 
@ quiet atmosphere the transmission of 


, when cumulus was fi 
only doubled the range of audibili 
1,000 yards elevation, and in di 
decay of the sound from the aeroplane 
But even in t 


y_ days, 


sounds from a considerable height to the earth is very 
irregular, owing to local variations in the atmosphere. 
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CUTTING POWER OF LATHE TURNING 
TOOLS.* 
Part IL.t 
(BEING AN ACCOUNT OF FURTHER EXPERIMENTS MADE IN 
THE Macuine-Toor LaBoRaTORY OF THE UNIVERSITY OF 
SHEFFIELD.) 

By Gzorcze W. Burtey, Wu. Ex., of the University 
of Sheffield, Associate Member. 
InTRODUCTION. 

THe present paper, the presentation of which has been 
delayed on account of the War, constitutes the second 
part of the pepert on “Cutting Power of Lathe Turning 
Tools,” which was read before the Institution in 
November, 1913, by Professor W. Ri r, D.Eng., D.8Sc., 
and the present Author. It deals with a continuation 
of the series of experiments made with lathe turning 
tools, working on steel, described in the original paper, 
and in it, amongst the matters dealt with, are a number 
of points which were raised during the discussion on 

that — 

The following points relating to the question of the 
cutting qualities and efficiency of lathe turning tools 
when working on steel are considered in the sequence 
given :— 

1. The relation between the cutting speed and the 
degree cf finish obtained by the use of ordinary lathe 
finishing and light-cutting tools. 

2. The relation between the cutting 7 and the 
wr of ordinary lathe finishing and light-cutting 
tools. 

3. The influence of different rake angles upon the 
cutting power of high-speed lathe roughing tools.. 

4. The relation between the rake angles of high-speed 
lathe roughing tools and the power consumed in cutting. 

5. The influence of the nose-radius and that of the 


Fig.68. FINISHING TOOL FOR MILD STEEL 
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cross-sectional area of the tool steel upon the cutting 
qualities of lathe roughing tools. 

6. The influence of the height of the cutting edge upon 
the cutting efficiency of 7 gy roughing tools. 

7. The influence of the SS on the 
nose of a lathe turning tool upon cutting power of 
the tool. 

8. The influence of the direction and active length of 
the cutting edge of a high-speed lathe roughing tool 
upon the net amount of power consumed in cutting. 

9. The relation between the cutting speed and the net 
amount of energy required to remove a cubic inch of 
steel by means of a high-speed turning tool. 

10. The relation between the use of cooling aueute in 
turning operations and the cutting power of high-speed 
turning tools. 

11. The influence of cooling agents upon the net power 
consumption when high- mae | turning tools are employed. 

12. The condition of the cutting edge of a lathe turning 
tool with respect to the cutting efficiency of the tool. 

Each one of the tests herein described was made on one 
or other of the two lathes already described in the original 
paper; the tests which involved roughing cuts, tools 
of large sections, and power measurements being made 
on the large electrically-driven experimental lathe ; 
whilst those involving finishing cuts were made on the 
small lathe fitted with a variable- mechanism. 
Further, the materials on which t experiments 
were made were identical with those used in the original 
sets of experiments. 





1.—RELATION BETWEEN CUTTING SPEED AND 
CHARACTER OF SURFACE FORMED BY FINIsHING Toot. 
One of the principal objects of the experimental work 
outlined in the first paper was to determine whether the 
remarkable resultst in connection with the durability of 





* Read before the Institution of Mechanical Engi- 
neers, December 19, 1919. 

+ Part I, Proceedings, I. Mech.E., 1913, Part 4, page 
1067, see ENGINEERING, vol. xcvi, page 737. 

¢t Proceedings, I.Mech.E., 1913, Part 4, page 1068. 








which are obtained on the ‘‘ Herbert” 
machine are comparable with the results of 
tests on tools in lathe under conditions conforming 
to those which operate in ordinary lathe \. 
shown that, wi' 


with cuts which, for the sections of the tools experimented 
with, could be classed as roughing cuts, no results similar 
to those of the ‘‘ Herbert " test were obtainable. 

To cover a still wider field in connection with this 
matter, a continuation of the research has been made with 
tools working under very light finishing-cut conditions 
in contrast with the conditions of the original research. 

Tool Steels.—The tools employed in these tests were 
made variously of three varieties of tool-steel, as under :— 


(a) Plain carbon tool-steel, containing about 1-3 per 
cent of carbon ; 

(5) Ordinary high-speed tool-steel, containing about 
14 per cent. of tungsten ; 

(c) —— high-s; tool-steel, containing about 
18 per cent of tungsten and about 0-75 per cent. 
of vanadium. 


Test-Bars.—The tools were tested on steel bars of two 
— namely, mild steel and very hard steel, the 
chemical cpmpositions and physical properties of these 
steels being given in Appendix VII and VIII (pege 875) 
respectively under the letters W and Z. These were 
initially about 2 ft. 6 in. in length and 6 in. in diameter. 

‘ools.—The tools used in the tests were made from 
bars } in. by } in. in section, and were about 12 in. long. 
The shapes of tool-nose and the les adopted are 
represented in Figs. 68 and 69, the former oor | 
the shape and angles of the tools tested on the mil 
steel, and the latter those of the tools tested on the 
hard-steel bar. The cutting edge of each tool was 
ground to a very large radius, with a front rake angle 


FigJ0 TEST BAR FOR FINISHING-TOOL TESTS. 
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of 20 deg. and 10 deg. for the soft and hard bars 
respectively, and a uniform front clearance angle of 5 deg.» 
~— being no side rake or side-clearance ground on t 
tools. 

Standard of Test.—The degree of smoothness or finish 
of the surface of the teet-bar formed by each tool was 
taken as the measure or modulus of the efficiency of 
that tool, it being assumed that all the finishing tool is 
useless as such at any cutting speed at which it does not 
produce a smooth surface. To determine the degree of 
finish in each case, several methods were experimented 
with, but since in every case the standard or critical 
degree of finish had to be based on human judament 
it was finally decided to depend, in the first instance 
solely SF the combination of the independent judg- 
ments of a number of experienced observers based upon 
ordinary visual examination of the surface of the bar. 

Method of Testing.—For this set of tests, each test- 


bar was divided into a number of 1-in. lengths, se ted 
by shallow grooves j-in. wide, as indicated in Fig. 70. 
modus Operands was to take each tool, ened 


ground, and oil-stoned ready for use, and to run it on 
the first inch- of the test-bar at a definite low 
cutting speed, with a depth of cut of 0-004-in. and a feed 
of ,,-in. per revolution. It was allowed to traverse 
the whole inch-length, and was then removed and re- 
—— for the test at a slightly higher cutting speed 
on the next inch-length. This uence of operations 
was repeated for about fourteen different cutting speeds, 
these ranging from 7 ft. per minute to approximately 
125 ft. per minute for each test-bar and for each variety 
of tool-steel experimented with. The of the 
finish produced at each speed by each tool was deter- 
mined as indicated above, and the whole object of these 
tests was the determination of the manner hich the 


lathe finishing tools, 


perme speed or speeds 
Test Resulte.—The final results of these are given in 
Tables 1 and 2 (pages 867 and 868), the former covering 


the tests on the mild-steel bars, and the latter those on 


the hard-steel bars. It should be noted that, in every 


case, these tests were made under ordinary finishing-cut 
pony 7 aw po 0. ee pa ough <rneme =f 

t (diluted solu! com: a cutting 
teail ual to one-half the we) Soe act 
as appli to ordi i possible. 


An examination of these results will show that there 
is practically no minimum limiting or critical cutting 
speed, at below which finish-turning operations cannot 
be satisfactorily performed since, though the lowest 
ee ae See a See ee See SS 
minute, degree of finish obtained at this speed was 
not inferior to that obtained at any one of the — 
below this are of little 


whilst c 
mene Same the thdinany workshop view-point. 
In regard to the question of the maximum limi 


miting 
cutting speed for finishing cuts, it will be seen that, 
for the mild-steel bar, this is in the vicinity of 48 ft. 
per minute for each of three kinds of tool-steel experi- 
mented with; whilst, for the hard-steel bar, it varies 


variety of h tool-steel to 28 ft minute 
for the water- ning variety of high-s tool-steel, 
plain carbon tool-steel being in te to these. 


show that cutting speeds above these respective limits 
are suitable for finish-turning operations. 

Quantitative Test Methods.-As a check upon the 
senate of tip shove sete, ae t Getutaine, & pesiita, 
& quantitative measure of the degree of smoot: : of 
the surface formed at each cutting s , several of the 
test methods were experimented with, the most success- 
ful being the test-indicator method. The method of 


ig. 71, annexed, 
lathe 


of the 
slide-rest and mo 
had formed the surface. The contact fin 
indicator was placed in contact with the tooled surface 


Tastes la—lc.—Results of Finishing cut Teste on Mild 
Steel Test-Bar, W., with Lubricant-coolant, 

















Depth of Cut = 0-004-in. Feed per Revolution of 
= ,\-in. 
oe 
14.—Plain Carbon | 1B.—Ordinary High | 1¢c.—Superior High- 
Tool-Steel. speed Tool-Steel. speed Tool-Steel. 
Character Character Character 
of Finish of Finish of Finish 
Cutting | obtained | Cutting} obtained) Cutting} obtained 
Speed. on Sur- | Speed. | on Sur- | Speed. | on Sur- 
face of face of face of 
Test-Bar. Test-Bar Test-Bar. 
ft. ft. ft 
per min per min permin 
7 Smooth 7 Smooth 7 Smooth 
10 Smooth 11 Smooth 12 Smooth 
15 Smooth 15 Smooth 17 Smooth 
20 Smooth 20 Smooth 22 Smooth 
25 Smooth 27 Smooth 28 Smooth 
31 Smooth 33 Smooth 33 Smooth 
38 Smooth 40 Smooth 41 Smooth 
48 Smooth 48 Smooth | 48 Smooth 
58 (x)} Rough 58(x)} Rough | 58(x) 
(surface (surface | (surface 
torn) torn torn) 
71 Rough 70 Rough | 68 Rough 
(surface (surface (surface 
torn) torn) | torn) 
at Rough 84 Rough | 80 Rough 
(surface (surface (surface 
torn) torn) | torn) 
96 Rough 96 Rough | 95 Rough 
(surface (surface | (surface 
torn) torn) torn) 
109 Rough 110 , | Rough \ 
(surface (surface (surface 
torn) torn) torn 
119 Rough 120 Rough | 120 Ro 
(surface (surface (surface 
torn) torn) | torn) 
| 

















of the test-bar, and the maximum variation of the 
readings of the indicator was observed whilst the latter 
was traversed from end to end of each inch-length of 
the bar. This variation was obtained for each of « 
number of places in the circumference of the bar for 
each inch.le , and the 


of the general roughness of the surface of that length. 

The conditions under which these tests were made 
were precisely the same as those of the previous tests, 
so that the two sets of results are quite comparable. 
In Table 3 (page 868) the results of the tests with plain 
carbon steel tools made on the mild-steel test bar are 
given in tabular form, whilst in Fig. 72 the same results 
are presented in ical form. The results of the 
tests with the o: and superior high-speed steel 
tools on both the mild-steel and hard-steel test bars 
were similar in character to those here given. 

This Table and di show that up to a cutting 
speed of 48 ft. per minute the degree of roughness of the 
surface formed was practically constant. ween this 





8 and a cutting speed of 58 ft. per minute, however, 
— occurred @ comparatively sudden in the 
character of the surface formed. and this change appeared 
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to be maintained regularly as the cutting speed was 
further inc N 
These results confirm the results of the visual-examina- 
tion tests, and both sets of results indicate that from the 
standpoint of surface-finish there is no minimum critical 
cutting speed at below which it is not advisable to work 
a finish-turning tool. 
Several other forms of check tests were tried, but these 
for various reasons, chiefly connected with the conditions 
uliar to the tests themselves, had to be abandoned. 
The majority of these tests involved the use of small 
friction brakes, which were used in several different 
ways. In one of these brake-tests an attempt was made 


TaBies 2a—2c.—Results of Finishing-cut Tests on Hard 
Steel Test Bar, Z, with Lubricant-coolant. uS 
Depth of Cut = 0-004-in. Feed per Kevolution of 


























Bar = ,,-in. : 
2a.—Plain Carbon |28,—Ordinary High- | 2c.—Superior ip 

Tool-Steel. speed Tool-Steel. speed Tool-Steel. 

Character Character Character 
of Finish of Finish of Finish 
Outting | obtained | Cutting | obtained | Cutting | obtained 
Speed. on Sur- Speed. | on Sur- Speed. on Sur- 
face of face of face of 
Test-Bar. Test-Bar. Test-Bar. 
ee ft. it. 
per min. | per min. permin. 

7 Smooth 7 Smooth 7 Smooth 
12 Smooth 12 Smooth 11 Smooth 
16 Smooth 17 Smooth 16 Smooth 
21 Smooth 21 (x)) Rough 21 Smooth 

(surface 
torn) 
23 Smooth 24 Rough 28 Smooth 
(surface 
torn) 
28(x)} Rough 30 Rough 34 (x)| Rough 
(surface (surface (surface 
torn) torn) torn) 
33 Rough 38 Rough 42 Rough 
(surface (surface | (surface 
torn) torn) torn) 
°38 Rough 48 Rough 54 Rough 
; (surface (surface (surface 
| torn) torn) torn) 
54 | Rough 58 Rough 66 Rough 
(surface (surface (surface 
torn) torn) | torn) 
64 Rough 71 Rough 78 Rough 
(surface (surface (surtace 
torn) torn) torn) 
76 Rough 86 Rough | 39 Rough 
(surface (surface (surtace 
| torn) torn) torn) 
86 Rough 100 Rough 101 Rough 
| (surface (surface | (surface 
| torn) torn) | torn) 
97 Rough 114 Rough 115 Rough 
| (surface (surface (surface 
torn) torn) torn) 
106 Rough 124 Rough 128 Rough 
| (surface (surface (surface 
torn) torn) torn) 
116 | Rough _- — — _- 
(surtace 
| torn) 

















Taste 3.—Lathe Indicator-Tests. 
Plain Carbon Steel Tool on Mild-Steel Bar, W. 
Depth of Cut 0-004 inch, Feed = ,,-inch per 
revolution. 





Outting Speed, | Average Maximum Variation 








in ft. per min. in Indicator Readings. 
7 | Under 0 -00025 in. 
10 Under 0 -00025 in. 
15 Under 0 -00025 in. 
20 0 -00025 in. 
25 0 -00025 in. 
BI 0-00025 in. 
38 Slightly above 0 -00025 in. 
48 Slightly above 0-00025 in. 
58 0-0010 in. 
71 0-0015 in. 
34 0-0020 in. 
96 0-0025 in. 
109 0 +0030 in. 
119 0 -0035 in. 





to measure the frictional resistance between the surface 
of the test-bar and the working surface of the brake, the 
underlying idea being that the degree of smoothness of 
the former was related to this resistance. ‘The arrange- 
ment of the brake is indicated in Fig. 73. It was found, 
however, that either the braking action produced a 
siight and gradual change in the character of the surface 
under test, or the character of the working surface of the 
brake (which was made variously of lead, copper, hard 
cast-iron, and hard wood) underwent a gradual change 
with the progress of the tests. Furthermore, it was 
impossible to keep the two surfaces ectly dry and 
free from moisture and grease, and so prevent the test 
results from being infil d by lubrication effects. 
Another unsuccessful breaking method had as its 
basis the time taken by the brake, under a given con- 
stant pressure, to move a definite dist (actually 1 in.) 
longitudinally along the test-bar under the influence of 
the combination of the rotary motion of the bar and the 
feed marks left by the tool on the surface of the bar. 








2.—RELATION BETWEEN CUTTING SPEED AND 
Durasiuity or Latue Finisuine Toons. 


Having obtained the values of the cutting at 
beyond which it was found impossible to obtain 
smooth, finished surface on steel, tests were made to 
determine the relation between the cutting speed and 
the durability of lathe finishing tools up to the critical 
or limiting cutting speeds for the several sets of conditions. 

In these tests each tool was worked at a number of 
graduated cutting s ranging up to the limiting speed 
as determined in the previous tests for the respective 
conditions ; and the durability of its cutting edge was 
determined at each speed, the durability in this case 
being taken as the time required from the commencement 
of the cut to blunt the cutting edge of the tool sufficiently 
to cause it to be pushed away from the test-bar and 
thus to lose its cut. 

Other methods of determining the durability of the 
tools were tried, these including test-indicator, screw- 
micrometer, and visual-examination methods ; but the 
first two of these did not work very satisfactorily for a 
variety of reasons, whilst it was found that, by means 
of the visual-examination method, it was not possible to 
decide just when and where a critical change in the 
character of the tooled surface occurred, though the 
method was suitable for the purposes of cqmparison in 
regard to surfaces unconnected and distinct. All these 
methods were consequently abandoned in favour of the 
one described above. 

The results of two sets of these tests are indicated in 


Fig.72. RELATION BETWEEN SMOOTHNESS OF 
SURFACE & CUTTING SPEED. 
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graphical form in Fig. 74. 
this figure represent the relationships between the 
durability of-plain carbon steel finishing tools and high- 
speed steel finishing tools and the cutting speeds on the 
hard-steel test-bar, Z, the curves for the other combina- 
tions of tool-steel and test-bar steel being similar to these 
in general character. 5 


curves is somewhat similar to that of the durability 
curves given in the previous paper* as applying to the 
case of roughing tools, high durability of the cutting edge 
being associated with low cutting s 
and that there is no decline of durability coinciding with 
a reduction of the cutting speed, nor an increase of 


durability coinciding with an increase of the cutting 
s F 


3.—InFLUENCE OF RAKE ANGLES OF RovGHING TooLs 
on CutTtine Power. 


In the tests described in the previous Paper the tools 
were all ground to the same angles of rake and clearance 
so as to reduce the number of variables involved in the 
work. It was not, however, intended that this should 
suggest that the angles, particularly of rake, given therein 
were the most suitable angles to adopt under all circum 
stances ; and further investigations have been made with 
a view to the determination of the relationship which 
subsists between the angles of a lathe roughing tool and 
its cutting power. 

These investigations were carried out on the mild-steel, 
medium-steel, and hard-steel test-bars, A, B, and C 
respectively, the chemical iti and physical 


+ 





r 





Here, also, the conditions of the test produced ch 
in the character of the surface under test, thus vitiating 
the results. 





* Proceedings I.Mech.E., 1913, pages 1081, ef seg., and 
1096 et seq. 








It will be noticed that the general form of these | 


peed, and vice versa ; | 


pro; ies of which are given in Appendixes VII and 
VILI (page 875). 

The tools for this research were made from }-in. by 
}-in. bars of ordinary high-speed tool steel, containing 
about 14 per cent. of tungsten. The plan-shape of each 
tool nose is indicated in Fig. 75, the combination of the 
front and side rake angles being such as to make the 
cutting edge AB horizontal in every instance. The 
tools were ground directly from the plain bar, without 
any preliminary forging, the curvature of the nose, to 
a ius of }-inch, being finished off to a template. The 
combinations of rake angles which were adopted are 
given in Table 4, the clearance angles accompanying 
these being 5 deg. for the front of the tool and 4 deg. for 
the side > edhe . the series. 

The test which was applied was the ‘* Speed-increment 
Test ’* as devised for the comparative testing of tool 
steels. The startin —_ in the tests on the different 
materials were as fo: ows: on mild steel, 80 ft. per 
minute ; on medium steel, 60 ft. per minute; and on 
hard steel, 30 ft. per minute. The cut adopted for the 
whole series of tests was }-in. deep with a feed of ys-in. 
per revolution. 

Three tests were made with each tool on each test-bar, 
and the average of the results of the three tests in each 
case was taken as the criterion value for the particular 
combination of rake angles and test-bar material, this 
criterion value, which represents the cutting power, 
being the average volume of metal, in cubic inches, 
removed from the test-bar up to the point of break- 
down of the cutting edge of the tool. The average 


74. DURABILITY CURVES FOR FINISHING TOOLS. 


SPEED: FT. PER MINUTE 


(6140. 0.) DURABILITY: MINUTES. 
Fig75. PLAN-ViEW OF ROUGHING TOOL. 
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results of all the tests in this series are set forth in 
Tables 5a to 50, on page 869. 

These results indicate that, for the machining of the 
mild-steel bar, the most suitable angle of side rake (that 
is, the angle of side rake associated with maximum dura- 
bility and cutting power) lies between 20 deg. and 25 deg., 
with a corresponding front-rake angle of 10-12 deg., 
the corresponding angles for the machining of the medium 





The sample curves given in | 


| TaBLe 4.—Rake Angles of Lathe Roughtng Tools. 











No. of Tool. | Front Rake Angle. Side Rake Angle. 

deg. deg. 

1 0 0 

| 2 24 5 
| 3 4h 10 
} 4 54 12 
5 7 15 

| 6 94 20 
} 7 124 25 
8 15 30 
9 18 35 











steel bar being 15-20 deg. and 7-9} deg. respectively, 
and for the machining of the hard-steel bar 10 deg. and 
4} deg. respectively. 

The curves in Figs. 76-78 illustrate these results 
graphically, and show (1) that there is a critical angle of 
sharpness of the nose of the tool for each grade of hard- 
ness of the material to be machined ; (2) that a slight 
variation in the value of the angle of rake has a relatively 
small influence on the durability and cutting power Of 
the tool, provided that the variation is in the nature of a 
reduction of the value; and (3) that when the critical 
angle of rake is exceeded there is a very rapid depreciation 
in the life and cutting qualities of the tool, provided 
that all the other cumtbions of working are maintained 
constant and unvarying. 

The relationship between the angle of side rake for the 
maximum output of the tool (that is, the critical angle of 








* Proceedings, I.Mech.E., 1913, page 1119. 
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side rake) and the maximum tensile strength of the steel 
to be machined is indicated in graphical form in Fig. 79, 
from which it will be seen that the law which connects 
these two quantities is practically a straight-line law. 
The equation to the curve is as follows :— 


R = 40 —0-6T, (1) 


where R = the critical angle of side rake, in degrees, and 
= the maximum tensile strength of the steel operated 
upon, in tons per square inch. 

Relating the results of these tests with the test-results 
recorded in the original paper, we find that the angles 
of rake adopted throughout the original tests, namely, 
23 deg. of side rake and 11 deg. of front rake, are practi- 
cally those which are the most suitable angles for tools 
to be used on mild steel, and that the cutting speeds 
given in that,paper for the rough machining of mild steel 
are, therefore, confirmed. But in the case of the rough- 
machining of steel of medium and hard qualities, the 
results already recorded, since they are based upon the 
condition of constant rake angles for all degrees of hard- 
ness of the material to be machined, require to be 
modified and corrected in view of the above results. 
This modification is necessary because of the fact that 
with the most suitable angles of rake in each case the 
cutting power of a tool is much greater than when the 





unifor:n standard angles of 23 deg. and 11 deg. are used. 
EFFECT OF VARIABLE RAKE ANGLES.-MILD STEEL. 
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The necessary modification consists of the introduction 
into the associated-speed formule* of a factor which may 
be very appropriately described as a “‘ rake coefficient,” 
since it represents the enhancement of the cutting power 
under the above conditions. This rake coefficient is 
the ratio of the maximum output (that is the output 
obtained with the most suitable angles of rake) and the 
output with the angles of rake adopted in the original 
tests. The value of this coefficient depends upon the 
tensile strength of the steel in the test-bar, the relation 
between these two quantities obeying a straight-line 
law as is indicated in graphical form in Fig. 80. From 
this figure it will be seen that the value of the rake 
coefficient when the tensile strength is 25 tons per square 
inch is 1-00, and that it is 1-55 when the tensile strength 
is 50 tons per square inch. The expression which is 
represented by the curve in this figure is :— 

C = 0-45 + 0-022 T 

0-022 (20 + T) practically, (2) 
where C =the rake coefficient, and T =the tensile 
strength of the test-bar steel, in tons per square inch. 

The associated-speed formula for plain carbon-steel 
turning tools, assuming the use of the most suitable 
angles of rake as given in Fig. 79 (above), becomes by 
the introduction of the above rake coefficient :— 
0 -00077 (67 — T) (20 + T) 4/a 

/FD 
The corresponding formula for high-speed steel turning 
tools is :— 
§ = 9:00537 (65 — T) (20 + T) S/a 
Ved 

In these two formule, 8 = the associated cutting poet, 
in feet per minute; T = the tensile strength of the 
steel to be turned in tons per square inch ; a = the cross- 


£) 


$= (3) 





(4) 








* Proceedings, I. Mech.F., 1913, Part 4, page 1207. 





sectional area of the shank of the tool, in square inches, 
with the nose-radius a function of the cross-section ; 
F = the feed of the tool per revolution of the work piece ; 
and D = the depth of cut to be taken by the tool. 

The above two formulz are deduced from the results 
of tests in which no lubricant or coolant was employed 
on the tools or test-bars. They, therefore, represent 
the case of “dry” rough turning. The formule for 
‘**wet” or “lubricated and cooled ”’ rough turning can 
be derived from these by applying a correction obtained 
by averaging the gains of cutting power secured by using 
a lubricant-coolant as given by the results of tests made 
later with wet turning. This average gain is practically 
50 per cent., so that the associated-speed formula for 
ordinary carbon-steel turning tools, assuming the use 
of the most suitable angles of rake, as given in Fig. 79 
(below), and the use of an effective lubricant-coolant, 
1s ‘= 

g = 0200115 (67 — T)(T + 20) Va 
JFD 


whilst the corresponding formula for high-speed turning 
tools is :— 





(5) 


0 -00805 (65 — T)(T + 20) Ya 
3/F@ D 

Fig 78 EFFECT OF VARIABLE RAKE ANGLES. 
HARD STEEL. 
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Fig.73.. RELATION BETWEEN MOST SUITABLE SIDE- 
RAKE ANGLE AND TENSILE STRENGTH OF 
BAR TURNED. 














These differences are probably due to the fact that the 
hardness of steel is dependent to a considerable extent 
upon its carbon content, and that the oxygen of the 
atmosphere unites more readily with the carbon to pro-- 
duce discolouration in the case of the steel with the higher 
carbon-content, especially at the higher chip tempera- 
tures which are attained in this case. It ens § therefore, 
appear that the colour of the chips formed in a rough- 
turning operation is not necessarily an index of the 
condition of maximum cutting efficiency, as is frequently 
sup 


4.—RELATION BETWEEN Rake ANGLES aND POWER 
ConsumpTion OF LatHEe Roventne Toors. 


As an addendum to the above tests, an investigation 
was made into the influence of the angles of rake of a 
lathe rough-turning tool upon the power actually ex- 
pended at the cutting edge of the tool in overcoming 
the cutting resistances. These tests were made with 
the aforementioned tools (Table 4, Nos. 1-9), on the 
samé test-bars, A, B, C, and with the same area of cut, 
4 in. deep by ,', in. feed per revolution, the form of test 
adopted being the so-called constant-speed test. Each 
tool was worked at four different cutting speeds, as given 
in Table 6a—6c, the speed throughout each individual 
test being maintained as constant as possible. In these 


Fig80. RAKE-COEFFICIENT CURVE. 


RAKE COEFFICIENT 





(6-40 ¢ ) TENSILE STRENGTH, IN TONS PER SQ. INCH 


Tables, the nett horse-power expended in overcoming 
the resistances at the cutting edge of the tool is given for 
each combination of tool, test-bar, and cutting speed, 
this quantity being the calculated difference between 
the gross horse-power required to run the lathe against 
the cut, and the horse-power required to run the lathe 
with the slide-rest in motion at the same rate of trans- 
verse, but without the cut. 

These results (which are presented in graphical form 
in Figs. 81-83, on page 870), show that an increase in the 
angles of rake is accompanied by a decrease in the nett 
rate at which energy is consumed at the nose of the tool 
to overcome the resistance to cutting offered by the 
material being cut. From this we may draw the deduc- 
tions that with an increased amount of rake a lathe 
turning tool cuts more readily and freely, and that there 
are no critical values of the angles of rake in connection 
with the nett power consumption as there are in connec- 









































(@eor) TENSILE STRENGTH, IN TONS PER 8Q. INCH 
TABLES 5a-5c.—-Rakk-ancite Tests: Curtinc Power or Larue Roveurne Toots. 
5a.—Speed-increment Tests on Mild- 5B.—Speed-increment Tests on 5c,—Speed-increment Tests on Hard- 
steel Bar, A. Medium-steel Bar, B steel Bar, C. 
Starting Speed 80 ft. per min. Starting speed 60 ft. per min. Starting Speed 30 ft. per min. 
Depth of Cut 4 in. Depth of Cut 4 in. Depth of Cut 3 in. 
> Feed yy inch per rev. Feed ,y in. per rev. Feed yy in. per rev. 
i) 
Tool. 
Average Average | Colour of Average Average Colour of Average Average Colour of 
Duration of | Volume of | Turning Duration of | Volume of | Turning Duration of | Volume of Turning 
Test, or Metal | Removed at Test, or Metal Removed at Test, or Metal Removed at 
Durability Removed | Beginning Durability Removed Beginning Durability Removed Beginning 
of Tool. by Tool. | of Test. of Tool. by Tool. of Test. of Tool. by Tool. ot Test. 
min. sec. cub. in. min. sec. | cub. in, min. sec, cub. in. 
1 20 12 228 | Grey —- — _- oe — — 
2 21 25 243 Blue 10 28 | 85 Pale blue 16 22 77°6 Grey 
3 24 31 283 | Purple i Bad 118 Blue 16 40 79-5 Pale blue 
4 25 43 301 | Dark brown 15 382 | 131 Purple oa roe “ie 
fi Light brown 
5 26 28 309 | (straw is S38 | 140 Dark brown ‘ . 2 
(| colour) = * Se 60-3 Purple 
i : . _ f | , —— } “— { Light brown ) | 
27 F : 1ardly per- 4: 143 (straw 9 ¢ 55-5 
\ ceptible as —! \ colour is 2 | _ Deck Gasne 
nee :. Colour } Light brown 
7 2721 322 Uncoloured 9 37 78 { hardly per- 11 21 | 50-2 { (straw 
ceptible | colour) 
8 15 2 164 Uncoloured 6 6 48 Uncoloured . | - ne 
9 9 12 98 Uncoloured —- _ nea | bine 
| | 
Another point which these results bring out is that the | tion with the durability of the cutting edge of such a tool. 


colour of the turnings which are formed when steel is 
being machined in the lathe depends upon the degree of 
hardness of the steel and the rake angles of the tool. 
Thus, in the case of mild-steel turning, an uncoloured or 
only faintly coloured cutting is formed when the tool is 
ground with the most suitable angles of rake ; and with a 
reduction in these angles the colour of the cutting deepens 
until a limiting grey is reached. In the case of medium- 
steel turning most suitable rake angles are iated 


S 








with a brown colour of chip; whilst the ¢ ing 
colour in the case of hard-steel turning is a blue. 





Thus, whilst a side-rake angle of 10 deg. is associated 
with the maximum durability of the cutting edge of the 
tool when hard steel is being turned, it is not associated 
with either the minimum or the maximum net power- 
consumption. This also applies to a side-rake angle of 
20 deg. for medium-steel turning, as well as to one of 
25 deg. for mild-steel turning. 

One conclusion which follows directly from this result 
is that the durability of the cutting edge of a lathe - 
turning tool does not depend solely upon the rate at which 
heat is generated in the process of cutting; but also 
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upon the form and general dimensions of the nose of the 
tool. 


5.—Inrivence or Nose Raprus anp Too. SxcrTion 
on Courtine Quatities or Larus Rovextne Toors. 

In the previous paper,* the results of an investigation 
on lathe turning tools of different sectional dimensions 
were given, the object of the investigation being to deter- 
mine the relation Seomeen the output and sectional area 
of @ lathe turning tool under s conditions. In the 
experiments involved in the investigation, the effect 
of varying the radius of the cutting edge of the tool was 
not separated from the effect of varying the section of 
the shank or body of the tool, since all the tools tested 
were prepared with cutting edges of the same geometrical 
shape, the nose-radius in each case being distinctly 
proportional to the sectional dimensions of the tool. 

A further research has since been made with a view 
to the determination of the individual effect of each of 
these two factors, and also of their mutual relation, as 
well as to show whether the cutting efficiency of a lathe 
roughing tool is dependent at all upon its sectional 
dimensions. 

The tools which were experimented with were made 
of the ordinary quality of high-speed steel and ground 
from the plain bar on a universal tool-grinding machine, 
the sections of the tools ranging from } in. square to 1} in. 
square as in the previous experiments. The shape of nose 

opted for these tools was the one taken as the standard 
in the original tests, the plan view of which is given in 
Fig. 75 (page 868), the angles of the tool being as follows : 


Top rake,c ront = 11 deg. Front or heel clearance 
ae deg. Top rake, side = 23 deg. Side clearance = 
5 deg. 


In these experiments, the speed-increment test was 
opened in two forms: the first involving @ constant life 
of the tool, or constant test-duration, of 20 minutes with 
a variable depth of cut; and the da tant 
depth of cut and constant feed with a variable life of the 
tool. 

In the first set of experiments, which embodied the 
first form of the speed-increment test, and which were 
made on the hard-steel bar, C, a starting speed of 20 ft. 


TaBies 6a—6c.—Hake-angie Tests: Net Power Con- 
sumption of Lathe Roughing Tools. 








6a.—Tests 6B.—Tests 
on Mild-Steel on Medium-Stee] 
Bar, A. Bar, B. 


6c.— Tests 
on Hard-Steel 
Bar, C. 





Depth of Cut Depth of Cut 
in. in. 


eed 
vr in. per rev. 


ao? & Cut 
n. 

eed 
vr in. per rev. 


eed 
vs in. per rev. 





Net 
Horse- 
wer 
consumed 


Net 
Horse - 
power 

consumed 


Net 
Horse- 
Cutting power 
Speed. d 


Cutting 


Cutting 
Speed. 


Speed. | c 


rf a feed of ,,-in. was maintained, are given in 
7. 
These results are exhibited graphically in Fig. 84 
oe SS See anaes of which it will be seen 
t the cutting ility of a lathe roughing tool, 
under conditions which embody a constant average 
cutting a constant life of the tool, and a corre- 
spondingly variable depth of cut, does d d some- 
what on the area of section of the tool-steel as well as 
u the radius of the cutting edge of the tool. It 
ould be observed, however, that the effect of an 
increase in the sectional dimensions of the tool-steel 
is more pronounced with a small cutting-edge radius 


Fig.81. RELATION BETWEEN SIDE RAKE ANGLE AND NET 
HORSE-POWER CONSUMED BY ROUGHING TOOL-MHD STEEL BAR 
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Fig.82. RELATION BETWEEN SIDE-RAKE ANGLE LNET 
___ HORSEPOWER CONSUMED BY ROUGHING TOOL . 


——_ 


RAKE 








Hee 





Raa 
































at Nose 
of Tool. 


at Nose 
of Tool. 


at Nose 
of Tool. 





ft. ft. ft. 
permin. permin. permin. 


CSCenoaveactr { SENET CH BSE CePoene | CSCeBnNeovrwonwr 








OSES OHO OPS Se |e me Or Or Sr Ot rt oe |e ee ee i i OO 
wi wwmwuww m ho hobo hore to 
to bo bo to bo bo 


| 





| 
| 
orereaeseacea~ 
t 




















per minute was adopted, and as -increment of 1 ft. 

r minute was applied every minute. With each tool 
t was found possible to select depths of cut which would 
gre. with a given constant feed, test-durations or tool 
ives of 20 minutes, mete f more or less ; and the depth 
of cut which corresponded to the standard tool life of 
20 minutes was obtained by interpolation in a curve 
drawn from the data of a number of such tests and 

wee y Ayes experimental depth of cut with the actual 
ife of the tool. 

The results of these tests and determinations, in which 


* Proceedings, I.Mech.E., 1913, page 1111. 
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(ewe.i) SIDE—RAKE ‘ 
than it is with a large one, as the following deductions 
from the above result show :— 


Superiority of 1}-in. Square Tool 
Radius of Nose. ” over }-in. Sauae Tool. 
bin 21 per cent. 
-in. 17 per cent. 
-in. 5 per cent. 

From these deductions and the character of the curves 
in the Fig. 84, it is quite conceivable that there is 
a cutting-edge or nose-radius which is associated with 
no variation of cutting capability when the secti-n of 
the tool-steel is either increased or reduced. Generally, 
however, under the above conditions of cutting speed, 
life of tool, and depth of cut, the section of the tool- 
steel, as well as the radius of the cutting edge, is a factor 
in the cutting power of a lathe roughing tool. At the 
ee ae ld be point eens ones 
appear to any even comparatively simple relation- 
shi between the depth of cut, the area of section of the 
tool-steel, and the radius of the cutting edge, when a 
constant average cutting speed and a constant feed 
are adopted. 

As a matter of general interest, it may be poe out 
that the dotted curve in Fig. 84 is a curve for the case 
in which the radius of the cutting edge is proportional 
to the square root of the sectional area of the tool-steel, 
the j-in. square tool being taken as the basic tool. 





———— 
25 DEGS 











is thus similar to the curve which is given in Fig. 40 


of the o: paper. 
the second series of experiments, in connexion 
ith which the second form of the speed-increment 
sed tachisomn, docipeated & end O suigeuapely. 
test- i A an tively. 
the tests on the mild steel bar, the clasting epaed 
ft. per minute with a speed-increment 
minute per minute. For each test the depth 
was maintained constant at *,-in., and the 
yy-in. per revolution. ‘Tools of three 
used in the tests, these sections being 
}-n. square, }-in. square, and 1}-in. " 
cutting-edge radii were adopted, namely, 0, }4-in., 
and }-in. the tools which had a cutting-edge radius of 0 
being, of course, ground to a sharp point. 
Taste 7.—Tool-Section and Nose-Radius, Tests on 
‘ Hard-Steel Bar, C 
Speed-increment Tests, starting at 20 ft. per minute 
with ,',-in. feed. 





Depth of Cut corresponding to Standard Tool-Life 
of 20 Minutes. 

Section of 

Tool-Steel. 





Nose-radius = 
+ in. 


Nose-radius = 





in. 
0-296 
0-307 
0-311 














In these tests each tool was worked until its cuttin 
edge completely broke down, and the volume of materi 
removed from the test-bar by the tool under such 
conditions was taken to be a criterion of the cutting 
capabilities of the tool. The durations of the tests repre- 
senting the different conditions and the average cutting 
speeds and outputs for the different tools were found to 
be all different, as is shown in the following Table, 
wherein are summarized the results of these tests, each 
of these results being the average of the results of four 


| individual tests. 


The starting speed selected for the tests on the hard- 
steel bar was 30 ft. per minute, the -increment 
was | ft. per minute, the depth of cut, which was main- 
tained constant, was }-in., whilst the feed, which wa; 
also maintained constant, was ,',-in. per revolution. 
In these tests, only two cutting-edge radii were made 


Tas.g 8.—Tool-section and Nose-radius Teste on Mild- 
Steel Bar, A. 


Speed-increment Test with Constant Depth of Cut. 





Radius of Nose of Tool = 





Section of Tool- 
Steel. 





Average Life of Tool, in Minutes and 
conds. 





15 30 
17 10 
20 52 


n. square 
*? in. square 
13 in. square 


19 50 
22 52 
28 20 





Average Output of Tool, in Cubic Inches 
of Metal 





247 
267 
328 


319 
363 
461 


373 
432 


in square 
1 521 


in. stjuare 
in. square 





Su ee. of 
m. square 

tool over } in. 

square too 


23 per cent. 





27 percent. | 23 percent. 











use of, these being }-in. and }-in., it being found that 
the cutting edge with a sharp angular point did not break 
down in the same manner as did the cutting edges which 
were more or less curved, so that it was very difficult to 
determine the precise point of breakdown of the cutting- 
edge in suchacase. Four tool sections were used in these 
tests, these ing from }-in. square to 1}-in. square, 
and the canal emniitiens of the tests were the same 
as in the tests on the mild-steel bar. The results of 
the tests are tabulated below in Table 9, each result 
given being the average of the results of four individual 
tests. Regarding the results of these individual tests 
it may be stated that the variations amongst them 
for each particular set of conditions were not very 
great, the maximum variation observed being of the 
order of 15 per cent. 

A comparison of the results vontained in Tables 7, 8, 
and 9 al dew that, when the average cutting and the 
life of the tool are constant qualities, the superiority of 
the tool with the larger section is genera!ly greater than 
when the depth of cut is the constant quantity, it being 
roughly twice as t+ in the former case as in che 
latter. It will be further seen that this superiority due 
to increased sectional dimensions of the tool f off 
considerably in the first case when the radius of the 
cutting edge is increased, whereas in the latter case this 


ity to have a fairly constant value. 
“heonding influence of variations in the radius of 


* Proceedings, I.Mech.E., 1913, page 1113. 
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the cutting edge upon the output or efficiency of a lathe 
sendin eek Sit beet tee ae ee ae 
considerable proportionately than the influence of 
variations of the sectional dimensions of the tool-steel. 
Thus, with an increase of the radius of the cutting 

from 4 in. to } in., the improvement in the cutting 








of the tool slightly above the lathe centres or the 
axis of rotation of the work-piece, both from the point 
of view of the durability of the cutting edge of the tool 
and that of the net power-consumption. In these 
tests, the actual improvement in the durability and 


Taste 10.—Cutting-edge Height Tests on Mild-Steel 


























Hence, since the vertical distances between the lathe 
centres and the cutting edges of the tools in positions | 
and 3 wete ,°, in. throughout, and the mean diameter 
of the test-bar was 8 in., the operative angle of clearance 
in each case was about 5 deg. 

The type of test adopted in this case was the constant- 
speed cest, the duration of the test, or the life of the tool, 
being taken as the criterion value in regard to the cuttin 
capabilities of the tool. The cutting se 
was 42 ft. per minute, with an area of cut of } in. deep 
by ,, in. feed throughout, this area of cut being 

intained as constant as possible. 

The ave results of these tests are given in Table 11 
(below), oa result given therein being the average 
of the results of four individual tests distributed as 
evenly as possible over the length of the test-bar, so as 
to average out the effects of any possible variations in 
the texture of the test-bar. 

These results show that with a constant operative 
clearance angle a slight loss in durability follows the 
raising of the cutting edge of the tool above the lathe 








TaBiE 9.—Tvol-Section and Nose-Radius Tests on Hard- T. 
poe est Bar, A. 
: : . Variable Operative Cl 
Speed-increment Test with Constant Depth of Cut, one eemenee and Rake Anais 
Area Average ae 
Radius of Nose of Tool = Position _—_‘| Average| of Cut | Average | Volume 
of Cutting Edge | Cutting| Depth | Lite of | f Met!) “Con. 
ie of Tool. Speed. ms Tool. maneed sumed 
Section of Tool-Steel, n. ¢ in. , at Hone 
m of Tool-8 by Tool. of Tool. 
Average Life of Tool, in Minutes ft. ag 
and Seconds. min. in. {min. sec.) cub. in. 
tin. above centres; 147 | § xk 8 ll 150-4 |9-24 h.p. 
On cent ..| 147 |h x % | 7 54| 145-2 |9-51h.p. 
in. square ll Ww 15 32 jin. below centres; 147 |} x 4 17 99-1 |9-75 h.p. 
tit: square 12 68 16 33 
°° . . 
. ; _ enum - 4 | 7 4 outt efficiency of the tool was about 3-5 per cent., and 
the 





Average Output of Tool, in Cub. In. 
of Metal. 





cr 





in. square 49°3 72-7 
in. square 54-3 78-3 
1 in. square 56°9 | 82-7 
1} in. square 58-8 85-0 
{ 
Superiority of 1} in. 8-3 per cent. 8-6 per cent. 


square tool over § in. 
square tool 














efficiency of the tool varies from 14 cent. to 48 per 
cent., according to the general ooniiihens, the higher 
values of this improvement being associated with the 
tools having the smaller sections. 


6.—INFLUENCE or HEIGHT oF CurTING EDGE UPON 
Courtine Erricrency or Turnine Toots. 

The question of the position of the cutting edge of a 
lathe turning tool with respect to the centre of the work- 
piece or test-bar upon which the tool is working, is one 
of the several questions which enter into the larger pro- 
blem of general turning-tool efficiency. Concerning this 
point, however, there does not — to be a consensus 
of opinion amongst those to whom the question is of 
importance. In many quarters it is the practice to 
arrange the cutting edge or point of a lathe-turning tool 
above the horizontal plane which passes Pee the 
axis of rotation of the work-piece; in other instances, 
the cutting edge or point of the tool is disposed in this 
plane; whilst in some few cases, it actually falls below 
this plane. 

In the majority of cases wherein the practice of placing 
the cutting edge or point of the tool above the central 
horizontal plane is adopted, it is apparently for the 
assumed reason that the strength of the nose of the tool 
to resist fracture is thereby increased, the question as 
to whether this, incidentally or otherwise, affects the 
cutting power of the tool not being taken into account 
at all. 

To determine this latter point, that is, whether the 
cutting power of a lathe turning tool is influenced by the 
position of its cutting edge or point with — to the 
axis of rotation of the work-piece, several series of 
experiments which are described below were undertaken. 

n the first series of experiments, all the tools, which 
were made of ordinary non-vanadium high-speed steel, 
were ground and hardened exactly alike, the, shape of 
nose selected being the standard shape already described 
urler Section I, whilst the angles ground on the tools 
were as follows :— 

| rake, front = 11 deg. Front of heel clearance 
= 5 deg. 

Top rake, side = 23 deg. Side clearance = 4 deg. 

The tools were } in. by $ in. in section, and the test-bar 
on which the experiments were made was the mild-steel 
bar, A. The test adopted was of the constant-speed 
type, the involved variable being the duration of the test 
or the life of the tool. The cutting speed selected was 
147 ft. per minute, with a depth of cut of } in. and a 
feed of .', in r revolution. Three positions of the 
cutting edges of the tools were experimented with, these 
being as follows :— 

1. } in. above the central horizontal plane (A, Fig. 85). 

2. In this plane (B, Fig. 85). 

3. } in. below this plane (C, Fig. 85). 

The mean diameter of the test-bar was 10-062 in., so 
that the angle (#, Fig. 85) between the line joining the 
centre of the bar and the cutting point of the tool in 
each of the first and third positions and the central 
horizontal plane (represented by the line XY in the 
figure) was about ‘a det. The three operative front 
clearance angles were, therefore, $ deg., 5 deg., and 9} 
deg. respectively, and the — operative front 
rake angles were 15} deg., 11 deg., and 64 deg. 
respectively. 

The results of these tests are given in Table 10, each 
i a results being the average for four individual 

s. 

In each case the net power consumed at the nose of 
the tool is the difference between the er consumed 
with the cut in and that consumed with the cut out, 
the general conditions being otherwise the same in the 
two cases. 

These results indicate that, with a constant tool " 
there is a slight gain to be secured by raising the cutting 




















uction in the net amount of power consumed by 
the tool was about 3 per cent., two amounts which are 
quite comparable. 

On the other hand, the above results show that, when 
the cutting edge of the tool is placed below the centres 


of the lathe, a depreciation in the durability and cuttings 


Fig.84. EFFECT ON OUTPUT OF CROSS SECTIONAL AREA OF 
TOOL:STEEL AND NOSE-RADIUS OF TOOL. 
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TOOL SECTION, IW SQ. INS. 


Fig.85. RELATIVE POSITIONS OF LATHE TOOLS IN 
HEIGHT TESTS. 
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qualities of the tool ensues, whilst the net amount of 
power consumed is simultaneously increased, though 
not proportionately. 

The above net power ption ph may 
be due to the differences in the operative angles of top 
rake, the tools which were disposed with their cutting 
edges above the lathe centres having the largest o ive 
rake angles and, therefore, cutting more freely than the 
others. This case is not, however, quite identical 
with that wherein tools with different angles of rake 
ground on them are all placed with their cutting edges 
in the central horizontal plane, since in this latter case 
the tool angles of such tools would vary and the cross- 
sectional areas of their noses, one of the factors in the 
conduction of heat away from the cutting edges, would 
also all be different, whilst the operative clearance angles 
would all be equal. 

In the second set of experiments, those tools whose 
cutting were to be placed above the lathe centres, 
had an enhanced amount of clearance ground on them 
to allow for the curvature of the test-bar, and thus to 
make the operative clearance angle equal to that of the 
tools disposed normally with to the bar. For 
the same reason, those tools which were to have their 
cutting edges placed below the lathe centres had a reduced 
amount of clearance ground on them. One of the 
conditions of these tests was, therefore, the maintenance 
of a constant operative clearance angle. The tools 
were all ground alike on the lip or upper surface, so that 
the tool angle was a variable quantity, since its value 
depended upon the amount of clearance ground on the 
tool in each case. 

These tests were made on the hard-steel test bar, C, 
with tools of the ordinary high-speed quality 1} in. square 
in section. Each tool was ground with 6 deg. of t 
top rake and 12 deg. of side rake, whilst the clearance 
angles ground on the tools were as follows :— 


i ition of Cutting Clearance Angle Ground 
of Tool. on Tool. 





1. Above the lathe centres. 10 deg. 
2. On the lathe centres. 5 deg. 
3. Below the lathe centres. 0 deg. 





, the loss in this case being about 6 per cent. 
On the other hand, the net power consumption shows 
a reduction when the cutting edge is raised, the gain 
in this direction being of the order of 7 per cent., and due 
to the reduction in the operative rake an 

In connection with the position of the cutting edge of 
the tool below the lathe centres, it will be seen that the 
durability is considerably less than when the tool is in 
its normal position, whilst the net power consumption 
is a little greater, a result which is identical with that 
obtained in the first series of tests. 

Other sets of tests were made with tools of large and 
small section, and with various shapes of nose, on both 
the mild. and hard-steel bars, but in every case results 
similar to the above were obtained. 


TaBLe 11.—Cutting-edge Height Tests on Hard-Steel Test 
C. 








Bar, 
Constant Operative Clearance and Variable Top 
Rake Angles. 
| Average 
Area Average net 
Position Average; of Average | volume | Power 
of Cutting Edge | Cutting} Cut. Life of Metal; Con- 
of Tool. Speed. | Depth of Re- sumed 
x Tool. | moved | at Nose 
Feed. by Tool. | of Tool. 
ft. per 
oie. in. jmin. sec.) cub, in. 
* in. above 
centres. . 42 tx% 7 6 74°6 (6°44 h.p 
On centres 42 x wy 7 32 79°1 |6-93 h.p 
fs in. below 
centres. 42 12x 3 50 40-2 |7-13h.p 




















7.—INFLUENCE OF ForGInG OPERATION ON CUTTING 
Power or Latae Roveutne Toot. 


The shape of nose of the tool which was adopted as the 
standard in the original investigations is such that it 
can be obtained from the plain bar by the single process 
of grinding, but in the case of the majority of sha) 
of nose it is n to have the nose shaped initially 
by forging or smithing and finished by grinding. It 
mae desirable, therefore, to determine whether 
t initial forging operation had any influence— 
deleterious or otherwise—on the cutting qualities of 
lathe turning tools. 

In this determination, tests were made on the mild- 
and hard-steel test-bars, A and C respectively, with 
both plain carbon and ordinary high-speed steel tools, 
the forged tools being finish-ground and hardened 
exactly like the unforged ones. The speed-increment 
form of test was applied, the ave speed-increment 
being 1 ft. per minute throughout the whole series of 
tests. The starting speeds, areas of cut, and other 
data are given in Tables XII and XIII, page 872, in which 
the results of the tests are also given, these being in the 
form of averages. The shape of tool nose selected 
was the standard one already described, the side and 
front rake angles being 12 deg. and 6 deg. respectively 
for the tools on the hard bar, and 23 deg. and 11 deg. 
respectively for the tools on the mild bar, with a uniform 
clearance angle of 5 deg. 

These results demonstrate that there is no ap iable 
difference between the cutting power of a fooged tesaing 
tool and that of a similar unforged one, provided that 
both tools are made of the same kind of steel and pass 
through the same hardening process. 

This conclusion has been confirmed by results obtained 
incidentally from an extensive investigation which was 
made on tool-steels as a special war research in the 
University of Sheffield. In this investigation nearly 
1000 individual tests were made on 332 tools of similar 
shapes under identical conditions, one-half of this number 
having forged noses, and the other half unforged ones. 
An analysis of the results of the investigation shows that 
the two kinds were fairly evenly divided, practically 
one-half of the tools of each kind giving results above 
the mean, and the other half below, with an ey 
superiority of not quite 0-26 per cent. in favour of the 
forged tools. 


8.—InFLUENcE oF DirEcTION oF CuTTING EpGr on Net 
Power CONSUMPTION INVOLVED IN TURNING STEEL. 


In the previous paper it was shown that the results 
of actual experiments indicated that the life or dura- 
bility of a lathe auentng tool was dependent to some 
extent upon the length of the of the cutting edge in 
action. That is, the shape and disposition of the cutting 
edge are amongst the factors which influence the life 
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TABLE 12.—Foremnc Txusts on Prain Carson STEEL Toors. 





Dimensions and Description 
Description 
of Tool. 


Starting 
of Test Bar, 


Speed of 
Test. 


Area of 
Cc 
Depth 


Average Superiority (Based 
on Volume of 


Metal Removed). 


Average Volume 
of Metal 


ut. 
x Feed. Removed. 





Hard stee! 
(C) 


sq. d 
3 “ : ogged 
. 84. a ts, 


. 8q. unferged 


fo 
u 


2-7 per cent. 


2-8 per cent. 





forged 
unforged 
fo s 
unforged 


. 8q. 
. 8q. 
. 8q. 
. 8q. 


Mild stee! 
(A) 


-5 per cent. 
-O per cent. 





. 8q. 
. 8q. 
- 8q. 
. 8q. 


forged 
unfo 
forge “a 
unforged 


od Mild steel 
(A) 


ee | en |e pa 











3°7 per cent. 


SIG) AaASh 


“8 per cent. 








TABLE 13.—Foretne Tests on OrnpInary Hicu-Sreep 


STEEL Toots. 





Dimensions and 


ee 
Description 
of Tool. 


0! 
Test Bar. 


Starting 
Speed. 


Area of 


Cut. 
Depth x Feed. 


Average Volume 
of Metal 
Removed. 


Avorage Superiority (Based 
Life of on Volume of 
‘ool. 


Metal Removed), 





ft. per min. 
in. forged PSO 


in. unforged 
in. sq.forged .. 
in. sq. unforged 


in. x 
in. x Hard Steel 60 
i (C) 40 
1 40 


xxXXX 


cub. in. 
19-8 
19°5 
98-9 
98-9 


1-5 per cent. 


S55 


0 per cent. 





in. x 
in. x 


if 


in, forged 
in. unforged 
in. sq.forged .. 
in. sq. unforged 


100 
100 
90 
90 


Mild Steel 
(A) 











xx xx 


182 
183 
369 
374 





SESE 


0-5 per cent. 


ee | oS 
— 
cooeo CONS; 


1-4 per cent. 











of a turning tool, the experimental results demonstrating 
the fact that, by bringing the cutting edge of a tool 
more nearly parallel to the axis of the test-bar or work- 
wee: and so, for any given depth of cut, increasing the 
ength of the active sap of the cutting edge, the life 
of the tool is increased. 

To amplify these results, further lathe tests have been 
made with a view to the determination of the influence 
of the direction and active length of the cutting edge 
of a tool upon the net power consumed in turning steel. 

For the purposes of these tests, twelve high-speed tools, 
each of a section 1}-in. square, were prepared. These 
were divided into six sets, of two tools each, the to ols 
of each set having a plan shape of nose peculiar to that 
set. The general plan shape of the tool-noses is given in 
Fig. 86, the cutting edge ab being arranged in the various 
sets of tools at the angles given in Table 14, below, and | 
terminating in a curve of }-in. radius. In this Table 
are also given the rake angles in the vertical planes 
represented by the lines AB and XY of the figure, the 
side rake being kept as nearly equal to 10 deg. as possible, 
compatible with the cutting ab being horizontal. 

The tests were made on the hard.steel test-bar C, a 
constant average cutting speed of 26 ft. per minute being 
maintained throughout each test with a depth of cut of 
}-in. and a feed of j,-in. per revolution, The results of | 
the tests are set forth in Table 15. 

These results are represented diagrammatically in 
Fig. 87, in which figure the net horse-power consumed 
is plotted against the angle @ (the general inclination of 
the cutting edge to the axis of the test-bar or work-piece). 


TABLE 14.— Angles of Lathe Turning Tools. 





Angle in | Angle in 








No. of 
Set. 


Angle @ |Angle ® 
(Fig. 86.)\(Fig. 86.) 


Plane AB Plane XY 
(Front Rake.) (Side Rake.) 


Clearance. 





deg. 
0 


4 
10 
10 
10 








} 
: 1 
| 
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TaBie 15.—Net Power Consumption of Tools Described 
in Table 14. 








No. of Set. 


Net Horse-power consumed in Tests. 





4°84 


| 


This figure indicates thai there is practically no variation 
in the net power consumption for all values of the mean 
axial angle of the cutting edge (@) between 90 deg. and 
65 deg. under the condition of nose-radius and depth of 
cut adopted in these tests. The explanation of this is 
that, under these conditions, the length of the active part 
of the cutting edge is practically a constant quantity for 
all values of @ between 90 deg. and 65 deg. inclusive. 
This latter value of @, however, appears to be a critical 
one for these conditions, since, with a reduction of the 
value of @ from this point, there is a general and com- 
paratively constant increase in the net power con- 
sumption. 

Combining this result) with the durability-test result, 
it would appear that an increase in the durability of a tool 
by reducing the mean axial cutting-edge angle below 
65 deg. can only be secured at the expense of the net 
power consumption. It is not, however, suggested that 
65 deg. is necessarily the critical value of this angle in 








.86. PLAN-VIEW OF LATHE ROUGHING TOOL 
SHOWING VARIABLE ANGLE, 0. 
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1g.87. RELATION BETWEEN CUTTING-EDGE ANGLE@) 
NET HORSE-POWER BY LATRE ROUGHING 


“) CUTTING-EDGE ANGLE (0) 

every case, but that there is a critical value for each set 
of conditions of nose-radius and depth of cut which is 
peculiar to such conditions. 

Some points of interest may be observed in the data 
arranged in Table 16, these data having reference to some 
of the characteristics of the actual turnings removed by 
the above sets of tools. 


TaBLe 16.—Data Relating to Turnings from Hard-steel 
: Test. Bar. 





No. of 
Set of 
Tools. 


Approximate 
Mean Thickness 
of Turnings. 


Approximate Mean 
Diameter of Coils 
of Turnings. 


Approximate 
Wiath of 
Turnings. 





4 
ve 
vs 
1 


| 


These data show that there is very little difference 
between the turnings removed by tools whose cutting 
edges are disposed at angles between 65 deg. and 90 deg. 
to the axis of the test- or work-piece, as would, of 
course, be expected from tools the active lengths of whose 
cutting édges are practically equal. On the other hand, 
there are great differences between the turnings removed 
by tools with cutting edges arranged at angles below 
65 deg. to the axis of the test-bar or work-piece. A 

















comparison of Tables 15 and 16 will show that, whilst 
there is some connection between the net power con- 
sumption and the general proportions of the turnings 
actually removed by turning tools working under 
conditions similar to the above, the variations of,the 
former are not comparable with the latter. 


9.—InFLuENcE or CurTinc SPEED oN Net ENERGY 
PER CUBIC INCH OF METAL REMOVED BY LATHE 
Rovcutne Toor. 

Experiments to determine the influence, if any, of the 
cutting speed upon the net amount of energy consumed 
in the removal of a cubic inch of metal from a steel test- 
bar or work-piece by a lathe roughing tool have also been 
conducted. These experiments were made with ordinary 
high-speed steel tools, 1}-in. square in section, on both 
the aforementioned mild and hard-steel bars, A and C 
respectively. The standard shape of tool-nose of the 
original tests was adopted, the tools which were tested 
on the soft bar having a front rake of 11 deg. and a side 
rake of 23 deg., whilst the corresponding angles ground 
on the tools which were tested on the hard bar were 
44 deg. and 10 deg. respectively. In each case the 
clearance angles were 5 deg., and the cutting edges of all 
the tools were arranged in the horizontal plane which 
contained the common axis of the lathe centres. 

Two sets of tests were made on each bar, each set with 
a different area of cut and embracing six or seven in- 
dividual tests at different speeds. In the case of the 
tests on the soft bar, it was found possible to work 
through a cutting-speed range from 10 to 120 ft. per 
minute ; whereas in the case of the tests on the hard bar, 
it was not found practicable to go beyond a cutting speed 
of about 60 ft. per minute on account of the short life 
of the tools at above this limit. The net power 

uired in each test was determined by taking the 
difference between the total amount of power required 
with the tool actually cutting and that required with 
the tool out of action but moving with the slide-rest at 
the speed of the test feed. The volume of metal removed 
per hour was calculated from the data of the test in each 
case, The results of the tests are presented in Tables 17. 

These results indicate that the specific net energy 
consumption is influenced only very slightly, if at all, 
by the magnitude of, or changes in, the cutting speed, 
and still less slightly by the magnitude of, or changes in, 
the area of cut. Asa corollary, therefore, it follows that 
the specific forces which accompany cutting do not 
depend to any marked extent upon the cutting speed or 
the area of cut. In any case, the tendency of influence 
is opposite in character to the change in either cutting 
speed or area of cut. This conclusion is borne but by 
the test-. esults tabulated in the original paper. 


TABLE 17.—Energy per cubic inch of Metal removed by 
Turning Tool. 
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10.—CooLine anp LuBRICATION TEsts. 

Tn all the tests, except the finishing tests, which have 
so far been described, no cooling or lubricating medium 
of any kind was employed, each too] being tested “ dry.” 
Tests have, however, been made with the object of 
determining the quantitative effect of a stream of liquid 
having cooling and libricating properties on the cutting 
qualities of a lathe rough-turning tool. 

These tests were made with twelve lj-in. square 
ordinary high-speed steel tools, all ground alike to the 
standard shape with a cutting-edge radius of ,,-in, 
and all hardened alike. The too: angles were as follows :— 

Top rake—front = 11 deg. Front clearance = 5 deg. 

Top rake—side = 23 deg. Side clearance = 5 dez. 

The test-bar selected for these experiments was the 
mild-steel bar, A, already described. On this bar the 
cut was } in. deep, with a feed of ,', in. per revolution of 
the bar. The test applied was the ordinary -inere- 
ment test, the starting speed being 50 ft. per minute, and 
the speed-increment | ft. per minute per minute. 

Two sets of experiments were made. In the first set, 
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a soluble-oil compound diluted with water in the ratio 
of 3 to 1 was used as the lubricant-coolant; in the 
second set, compressed air was used as the co lant, both 
with and without the diluted soluble-oil compound. 

In the first set of tests a nozzle ,°, in. in diameter was 
used to direct the stream of coolant on to the turning or 
chip at the point at which it left the bar, as shown at A 
in Fig. 88 (hek w). This is, generally, the direction 
of a stream of coolant which is the most easily attainable: 
The water was put into motion by means of an electrically 
SS pump, the speed of which was varied to 

ive different stream flows or velocities. At each stream 

ow or velocity, which was actually measured, three 
separate tests were made, the average results of which 
are given in Table 18. From this Table it will be 
observed that the test flow used in the tests was 
equal to about 1 gallon of water being projected on the 
turning per minute. 

The results in Table 18 indicate that the gain to be 
derived from the use of a stream of coolant on a lathe 
turning tool working on steel is not a constant quantity, 
but rises simultaneously with the flow of the coolant 
when the velocity of discharge of the latter bears a 
constant ratio to the rate of discharge. The results of 
other tests, however, appear to show that there is a 
limiting rate of flow of coolant in every case, and that 
beyond this rate of flow no increase of gain in the cutting 
speed or capabilities of the tool can be secured, but that 
rather there is an actual falling off of the gain secured 
at the limiting rate of flow. In the above case, the limiting 
rate is probably in the neighbourhood of the :ate 
corresponding to the maximum flow used. 

The results of other tests demonstrate that, if the same 
flow is used in conjunction with a smaller area of cut, or 
a stream of pom gprs larger section with the same 
velocity is in conjunction with the same area of 
cut, the improvement in the cutting capabilities of the 
tool is, within limits, increased. 


TABLE 18.—Effect of Coolant on Cutting Qualities of High- 
speed Lathe Tools. 
Direction of Flow of Coolant: A (Fig. 88) on Turning. 
Starting Speed = 50 ft. per min. 
Area of Cut = }in. deep xX ¢s in. feed. 

















Improve - 
Aver: Average Average ment in 
Flow of Coolant. Life Break- | Volume of | Cutting 
Tool. down etal Qualities 
Speed Removed. | of Tools. 
eub. ft. | gallons | min. sec. |ft.permin.| cub. in. per cent. 
per min.|perhouw 
0 0 13 41 63-3 194-0 0 
0-0245 9-17 16 19 66-0 236°7 22 
0-0648 | 24-24 17 7 66-3 249-6 29 
0-1053 | 39-40 17 (45 67-3 260-5 34 
0-1532 | 57-32 | 18 8 | 68-0 267-5 38 
ae reentage improvement in the cutting qualities of 
the tools p to the influence of the coolant at various flow 
= 31 per cent. 


In Table 19 (below) are given the results of tests 
made with a view to the determination of the effect o! 
a reduction in the area of cut upon the improvement in 
the cutting power of a high-speed lathe tool registered 
as the result of the use of a stream of coolant. In these 
tests, the comparative speed-increment test was applied 
as above, the starting speed bemg 20 ft. per minute, and 
the increment of speed 1 ft. per minute applied every 
minute. Ihe tools experimented with were made from 
j in. by } in. bars, and ground to the standard shape with 
angles suitable for use on the hard-steel bar, C, on which 
these tests were made. The area of cut adopted was 
3 in. +, im. traverse, this being found to give a 
tool life ranging from 15 mimutes to 23 minutes. This 
area of cut is just one-half of that adopted in the previous 
tests, the reduction being obtained by halving the depth 
of cut. 


TaBLe 19.—Eyjfect of Area of Cut on improvement in 
Cutting Power High-speed Lathe Tools due to use 
of Coolant. 

Direction of Flow of Coolant: A (Fig. 88) on Turning. 
Starting Speed = 20 ft. per min. 
Area of Cut din. deep X 7: in. feed. 














Improve 
Average Average Average ment in 
Flow of Coolant. Life Break- Volume Cutti 
of Tool. down of Metal | Qualities 
Speed. Removed. | of Tools 
| 
cub. ft. | gallons 
per min.|perhour| min. sec.|{t.permin.| cub. in. per cent 
0 0 15 3 34°5 51-3 0 
0 -0245 9-17 18 45 38-5 69-1 35 
0-0648 | 24-24 22 10 42-0 85-7 67 
0-1053 | 39-40 22 52 42-3 89-1 74 
0-1532 | 57-32 22 11 41-3 85-5 67 





Average percentage improvement in the cutting quaities of 
pra — to the influence of the coolant at various flows 
= 61 per cent. ’ 


A comparison of this and the immediat:ly i 
Table, as well as the curves given in Fig. 89, Pit based 
upon these Tables, will show that the percentage im- 
owes in the cutting power of the tools is greater 
or each flow with the smaller area of cut, the ratio of 
the average percentage improvements in cutting power 
for the two areas of cut heing ically 2 to 1 in favour 
of the smaller area of cut. This ratio, it is to be noted, is 
approximately equal to the reciprocal ratio of the active 
lengths of cutting edge in the two cases, and that it is 
quite probable that a reduction in the feed instead of a 


reduction in the depth of cut would not have resulted in 
such a large increase in the gain of cutting power. 

It is, further, quite reasonable to assume that there is 
a limiting area of cut for each section of stream, and that 
no increase in the gain of cutting power can be registered 
as the result of any further reduction in the area of cut 
below this value. 

‘Lhe phenomenon of the limiting flow of coolant under 
conditions which are otherwise constant is observable 
in connection with Table 19, and the upper curve in Fig. 
89. The explanation of this phenomenon is probably 
to be found in the fact that at practically all stream 
velocities there is a perceptible amount of splashing, and 
that as the velocity is increased the amount of splashing 
is also increased, not necessarily in direct proportion to 
the velocity-increase, but, ag is more Sookell e, to the 
square of the velocity-increase. Beyond a certain 
velocity (the velocity corresponding to the limiting or 
critical rate of flow for the particular conditions obtaining 
in any case) the loss due to the inc splashing is 
greater than the gain due to the increased flow, and the 
increase in the velocity of the useful part of the stream, 
with the result that the net heat-extracting power of the 
stream is actually reduced, this producing a reduction in 
the cutting power and durability of the tool. 


Fig. 88. onnenan SHOWING DIRECTION OF FLOW 




















COOLING MEDIA ON LATHE TURNING TOOL 
& TURNING. 
a 
p> pi sags 
ae 
if 
c 
8 





LATHE-TOOL COOLING TESTS. 


| on 


| 


PERCENTAGE GAIN 





(6140.4) 


GALLONS PER HOUR 


Regarding the question of the magnitude of the critical 
or limiting velocity or rate of flow of the stream or 
coolant, it should be observed that this does not appear 
to be @ constant quantity for all cases, but that it prob- 
ably depends upon the section of the stream and its 
relation to the area of cut. This will be seén from 
@ comparison of Tables 18 and 19, and of the curves 
given in Fig. 89. In one case, the limiting rate of flow 
has, apparently, not been quite reached; in the other, 
its magnitude is clearly indicated at 0-1053 cu. ft. per 
minute (39-40 galls. per hour), corresponding in this 
particular case to a stream velocity of 3-30 ft. per 
second. 

An interesting deduction from Tables 18 and 19 is 
shown in Table 20 (in the next column). It is in 
regard to the relations between the rate of flow of the 
coolant, and (1) the specific percentage improvement 
in cutting power (that is, the —— improvement 
in cutting power per gallon per hour) and (2) the specific 
percentage cutting power (that is, the percentage cuttin 
power per gallon of coolant per hour, with the “dry” 
or “uncooled and unlubricated” cutting power taken 
as the standard and represented as 100). 

This Table shows, as do the curves given in Figs. 90 
and 91, that each of these two specific percentages falls 
as the rate and velocity of flow of the coolant are 
increased. It will also be observed that the specific 
percentage cutting powers for each flow of coolant with 
the two areas of cut on different test-bars are not very 
different, this suggesting that the specific percentage 
cutting power of a tool when working with a coolant 
does not depend to any material extent upon the relation 
between the section of the stream of coolant and the 
area of cut. 

A number of tests were made with the object of 
determining the effect of a variation in the velocity of 
the flow whilst the rate of flow is kept constant. A 








variation in the velocity under such conditions is, of 
course, only possible by varying the cross-sectional 
area of the stream. This was actually done by sub- 
stituting a nozzle §-in. in diameter for the ,-in. nozzle 





























TaBLe 20.—Specific Pi Improvement in Cutting 
Power to use of OC nt on Turning Tools. 
Deduced from Data given in Tables 18 and 19. 

Gain per cent. per Cutting Power 
Coolant Data. gallon per hour. per cent. per gallon 
per hour. 
Flow | Velocity of Cut, Cut, Cut, Cut, 
in Stream in | + x yyin.)¢ x yin aE 4x Ain 
Gallons ft. per on Mild | on Hard | on Mild | on Hard 
per hour. sec. Steel. Steel. Steel. Steel. 

0 0 0 0 — — 
9-17 0-77 2-41 3-82 13-4 14-8 
24-24 2-03 1-20 2-77 5-3 6-9 
39-40 3-30 0-87 1-88 3-4 4-4 
57-32 4-80 0-66 1/17 2-4 2-9 
as used in the first tests. Other conditions, however, 
were identical with those of the tests of Table 18, a 


rate of flow 0-1532 cu. ft. per minute (57-32 galls. per 
hour) being adopted for the purposes of comparison. 
With this rate of flow, an improvement in cutting power 
of 37-5 per cent. was registered against the 38 per cent. 
of Table 18, obtained under identical conditions apart 
from the velocity of flow and the cross-section of the 
stream. This would seem to show that there is no 
material gain in cutting power to be secured by the 
use of a heavy stream at a low velocity as against a 
lighter stream at a higher velocity, other things being 
equal, provided that absurdly heavy or light stream- 
flows are not employed. On the other hand, there is 
less splashing and throwing of water when the stream 
is large and the velocity low than when the stream is 
fine and the velocity high. 

The results of these tests are also useful for the purpose 
of showing the effect of an increase of stream-flow with 
a constant velocity of flow. Thus, taking the rate of 
flow through the §-in. nozzle at 0 - 1532 cu. ft. per minute 
(57-32 galls. per hour), we find that the rate of flow 
through the /,-in. nozzle at the same velocity would 


be 0:1532 or 0.0383 cu. ft.:per minute (14-33 galls. 


per hour); and from the lower curve of Fig. 89 
we find that the percentage improvement in cutting 
power which would be obtained, under the conditions 
of the tests of Table 18, is 24-5 per cent., which compares 
with the 37-5 per cent. obtained with the four-fold 
rate of flow. That is to say, by increasing the rate of 
flow and cross-section of the stream each by 300 per 
cent., the gain in actual cutting power is increased by 
only 50 per cent. 

Further experiments have been made to determine 
whether any one direction of the stream of coolant with 
respect to the cutting edge of the tool is superior to all 
the others. For this p , the conditions of the first 
tests were repeated with the one exception of the direction 
of the flow. This latter was cha first to that shown 
at B in Fig. 88, and then to that shown at C. In the 
first of these two cases, the nozzle was pointed upwards 
between the flank of the tool-nose and the test-bar so 
that the stream of coolant was projected into the le 
formed between them. In the second case, the position 
of the nozzle was such that the st of lant was 
projected between the turning formed from the test-bar 
and the lip surface of the tool-nose with the ave of 
forcing it as near to the cutting edge as possible. 

Tests with two different flows of coolant with direction 
B were made, the results of these being given in Table 21 
(below). 

If comparison be made between this Table and Table 
18, it will be seen that with this direction of flow there is 
a gain of 49 per cent. as against one of 29 per cent. for 
the more weual direction of flow, and also one of 70 
per cent. as against one of 34 per cent. These results 
indicate that this direction of flow is the more efficient 
of the two; but this is only the case provided that the 
velocity of flow of the coolant is such that the stream 
I the tting edge quite readily. When this 
condition is not satisfied, the gain in cutting power is 
only very slight. 


TaBLE 21.—EZffect of Direction of Flow on Gain 
secured by use of Coolant. 
Direction of Flow of Coolant: B (Fig. 88) between 
Tool and Test Bar. 
Starting Speed =- 50 ft. per minute. Area of Cut = 
tin. deep x ,, in. feed. 














Average | Improve - 
Average | Average | Volume o!| ment in 
Flow of Coolant. Life Break- Metal Cutting 
of Tool. down Re- Qualities 
Speed. moved. | of Tools. 
cu. ft. gallons ag 
per min.) per hour | min, sec min. cub. in. | per cent. 
0-0648 | 24-24 19 28 69-0 289-7 49 
060-1053 | 39-40 21 45 71-3 329-7 

















Tests were made with only one rate of flow of coolant 
with the direction C ; the results of these are given in 
Table 22, page 874. 

A com between this Table and Table 18 will 
show that the use of a stream of coolant with this 
direction of flow produces results which are inferior to 
those obtained with the ordinary direction of flow on 
the turning, this percentage gain in cutting power of 32 
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Mg being comparable with the 38 per cent. gain of 
able 18. 

Experiments have also been made with a combination 
of two st of coolant, the two flows A and B of Fig. 
88 forming the combination. In the actual tests the 
rate of flow in the direction A was 0-1053 cu. ft. per 
minute (39-40 gallons per hour), whilst that in the other 
direction was 0-0648 cu. ft. per minute (24-24 gallon 
per hour), making a total rate of flow of 0-1701 cu. ft. 
per minute (63-64 gallons per hour). The above test 
conditions were the same as those which obtained in the 


TaBLe 22.—EHffect of Direction of Flew on Gain 
secured by use of Coolant. 
Direction of Flow of Coolant: C (Fig. 88) between 
Tool and Turning. 
Starting yon 50 ft. per minute. Area of Cut = 
tin. deep x’ |, in. feed. 











Average | Improve - 

Average | Average | Volume of} ment in 

Flow of Coolant. Life Break- Metal Cutting 

of Tools. down Re- Qualities 

Speed. moved. | of Tools. 

cub. ft. | gallons | min. sec.| ft. per cub. in. | per cent. 

per min. | per hour min. 

0-15382 567-32 17 31 67-0 256-4 82 

















first. set of coolant tests. The average results of the 
tests are given in Table 23, from which it will be seen 
that the cutting qualities of the tools under these condi- 
tions were the greatest recorded. Furthermore, it will 
be observed that the improvement in cutting power due 
to this combination of lows is practically equal to the 
sum of the individual improvements which are registered 
when the two flows are made use of separately. Thus, 
the sum of these two improvements (as taken from the 
Tables) equals 34 + 49), that is, 83 per cent., a result 
which compares with the 87 per cent. gain which is 
registered in this case. 


TABLE 23.—Zffect of Compound Flow of Coolant on 
Cutting Power of Lathe Tool. 
Directions of Flow: A and B (Fig. 88). 


Starting Speed = 50 ft. per minute. Area of Cut = 
} in. deep x |, in. feed. 








Average | Average | Improve- 
Total Average | Break- Volume ment in 
Coolsat. Tools, | speed. | Xetal | Qualitise 
ant. . le 
Removed. | of Tools. 
Oub. ft. | Gallons | min. sec. ft. 

per min. |per hour. per min. | cub. in. per cent. 

0-1701 ° 23 10 73-0 362-7 87 

















As an addendum to the above, experiments were made 
with compressed air as the cooling medium. In these 
tests the air was com eS ene = ee. 
per square inch, and then condu from the receiver 
through a }-in. pipe 45 yards long, this pipe terminati 
in a length of rubber-and-canvas hose-pipe, which carri 
at its outer end a steel nozzle of §-in. bore. The air, 
which was on the moist side, was projected directly on 
the turning and nose of the tool at the place where the 
turning left the bar, as shown by the arrow D in Fig. 88. 
The test conditions, other than in regard to the method 
of ling, were precisely the same as those of all the 
other coolant tests on the mild-steel bar A. That is, the 
speed-increment test was adopted with an initial cutting 
are of 50 ft. per minute and minute speed-increments 
of 1 ft, per minute. The results of these tests are given 
in Table 24, from which it will be seen that this method 
of cooling the turning and the tool is not apparently as 
effective as the method which involves the use of water 
as the cooling agent. Its chief virtue would appear to 
be that the use of com air is considerably cleaner 
than the use of water, whether the latter is used with 
soluble oil or soda in solution or not. On the other 
hand, it is objectionable on account of the noise which 
is caused by the emission of the air in the volume and 
at the velocity necessary to secure any appreciable 
cooling effect. 


TaBLE 24.—Results of Tests with Compressed Air as 
Coolant. 





-* Saueae of Flow: D (Fig. 88) on Turning and Nose of 
Tool. 

Starting Speed = 50 ft. per minute. Area of Cut = 
} in. deep x ,, im. feed. 








Average Improvement 
Ave Average Volume of in Cutting 
Life Breakdown Me Qualities 
Tools. Speed. | Removed. of Tools. 
min. sec. ft. per min. cub. in. per cent. 
16 17 66-0 , 286-1 22 














Further tests were made with this method of cooling 
the tool and turning, but with this method in combination 
with the water method. The rate of flow of 
water which was used was 0-1053 cubic feet per minute 
oe gee ot Se ee Se Caen = me 

ow was upwards (vide Fig. 88 at B). The results of 
these tests, whose other conditions 
oe wil be ciealh that this 

t wi noti percentage gain is less 
than the sum of the percentage improvements in the 
cutting power due to the individual streams, which 


were as above, are 


cone eee So. 8 +2) a SS aes. sen. This may be 
partly accounted for by the sli of the 
poses ctl g Cage aged Ne oe a te mone ae See 
movement of the air as it impinges on the turning and 
tool. It will be further noticed that this combination 
is not quite as effective as the water—water combination 
of directions A and B, the comparison being a gain of 
Goes cent. inst one of 87 per cent. ively. 
gpa n ve effect of e or o acca Each 
pave | agent on cutting -er of ordinary - 
speed dhe turning tora, the Owe sesults give an tn. 
provement or gain of 50 per cent. which compares with 
the 40 per cent. increase in cutting attributable 
to the same cause as given by the late Mr. F. W. Taylor.* 


TaBLE 25.—Combination of Water and Air as Coolants for 
Turning Tool. 


Directions of Streams: B (Fig. 88) for Water, and D 
Pig. 88) for Air. 

tarting Speed = 50 feet permin. Area of Cut = }in. 

deep x yy-in. feed. 








Average | Average | Improve- 

Average | Break- Volume meat in 

Flow of Water. Life of down of ting 
Tools. Speed. Metal Qualities 

Removed. | of Tools. 

« cub. ft. | gallons ft. 
per min. |per hour.| min. sec.| per min. | cub. in. per cent. 
0-1053 39-40 22 55 72-7 351°5 81 
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11.— INFLUENCE OF THE USE OF A COOLANT ON THE NET 
Powrer ConsumpTIOoN wits Hieu-Serep Larus 
Toets. 


It has been stated that the use of a cooling medium in 
lathe roughing operations with high-speed tools results in 
an appreciable reduction in the power consumed, other 
things, of course, being . ae a reduction of about 
40 per cent. being repo in one case. To test this 
point a number of tests have been made with ge ore 
roughing tools of various section: working on steel 
of several qualities, but no such large reduction has been 
observed, and, as a matter of fact, no appreciable reduc- 
tion at all has been . The coolant (which 
was tho above water soluble oil mixture) was pro- 
jected on the tool and turning in each of the directions A 
and B, Fig. 88, but in every case both the net and gross 


power ptions were a the same as when 
the tool was worked ° is seems to point, in case 
of external single tools, to the fact that 
the coolant does not act as a lubricant between the 
chip or turning and the lip of the tool, a result which 
appears to be quite reasonable in view of the enormous 
which exists between these two elements. 

The only functions of the cooling medium in roughing- 
out operations appear, therefore, to be that of cooling 
the turning and ——s the rate of heating of the 
nose of the tool. This latter function has probably 
an influence upon the rate of grooving the lip surface 
of the tool, and this in tura appears largely to be the 
determining factor in ccanetfion with the durability 
and cutting power of a lathe high-speed roughing tool. 














* Proceedings, A.3S.M.E., Vol. 28, No. 3, page 140. 


12.—ConpiTion or cuTTiInG Eposs or HicH-Sprzep 


Turnine Toots wITH RESPECT TO CIENCY oF 
Currine. 
It has been that a reasonable deducti 


from the results and observations of high-speed turning 
po Arape athena goer Arama nape ty albaprerte Dey 2 
is not an essential condition of the efficient removal of 
metal from a steel test-bar or work-piece. To test 
the validity of this contention, comparative tests have 
been made with -ed, tools and tools with arti- 
ficially blunted edges. In these tests, apart from 
this one difference, all the tools were similar, and each 
tool was tested in precisely the same way. At a cutting 
ye of 26 ft. per minute on the mild-steel test bar, 

» the blunted tools tore rather than cut the metal 
from the bar, the cutting action being generally very 
unsatisfactory. Furthermore, the thickness of the 
chips removed was much less than that of the chips 
removed by the sharp tools with the same feed and 
depth of cut. At a cutting speed of 75 ft. per minute, 
the blunt tools cut much better than at the lower speed, 
but even at this speed their cutting action was not all 
cony ble with that of the sharp tools on the same bar. 
Pestharmene, the resistance to cutting at the edges 
ef tho blant tocks wes G0. quent that these tools were 
progressively away from the test-bar. 

The deduction to be drawn from these results is that 
a sharp cutting edge is a sine qua non in connection with 
the efficient working of a high-speed roughing tool on 
plain-carbon steel, and that as the bluntness of the edge 
is increased the efficiency of the cutting action of the tool 
is reduced. A further deduction is that the effect of the 
bluntness of the cutting edye of a high-speed tool working 
on a plain carbon steel work-piece is less pronounced at 
high cutting speeds than at low ones. 

In connection with the machining of the more modern 
alloy steels with heavy cuts at low speeds, it is often found 
that there is a building-up effect on the cutting edge of a 
high-speed steel tool whic is not very different from that 
which occurs with plain-carbon steel tools working with 
lighter cuts on plain-carbon steel work-pieces. A tool 
so built-up will generally continue to cut although the 
real cutting edge of the tool may be comparatively blunt, 
but a point is always reached when the real cutting edge 
of the tool is too blunt to sustain the built-up edge, with 
the consequence that efficient cutting ceases. Before 
this point is reached, however, if the tool is withdrawn 
from the work-piece, it is generally found that, if the 
cutting edge shows signs of a real blunting effect jointly 
on the flank and lip surfaces, the cutting action of the 
tool cannot be restarted to produce satisfactory result 
with the cutting edge in that condition. This is 
particularly the case if the machined surface against which 
the unground tool is fed is superhardened and polished, 
even only ially as sometimes it is when only a portion 
of the active part of the cutting edge has reached the 
limiting degree of bluntness. 

On the other hand, a high-speed steel tool with a very 
sharp cutting edge, as distinct from a keen tool angle 
when working on a hard variety of alloy steel, such as, 
for example, a high nickcl-chromium steel, in the 
annealed or normalised state, the turnings show signs of 
the occurrence of complete fracture in shear, and they 
leave the bar in the form of comparatively short chips, 
fairly heavy vibrations being, as a result, set up in the 
bar and the machine. This effect, however, is toned 
down as the cutting proceeds and the extreme sharpness 
of the cutting edge of the tool is worn off. 

This should not be taken as an argument against the 
necessity of a sharp cutting edge on the tool, since 
cutting in such a case will not proceed if the cutting 
edge at the commencement of the cut is blurt even to a 
slight extent. 

CoNcLUSIONS. 


1.—That there is no practical cutting speed below 
which it is impossible to obtain a satisfactory surface on 
Plain-carbon steels by means of ordinary lathe finishing 
tools, whether these be made of plain-carbon tool steel, 
ordinary (non-vanadium) high-speed steel, or superior 
(vanadium) high-speed steel. There is, however, a maxi- 
mum limiting speed at or above which a satisfactory finish 
cannot be obtained on account of the tendency of the tool 
to pluck at and tear the surface, this tendency being 
related to the phenomenon of building-up on the cutting 
edge of the tool. For the finishing of mild steel, this 
limit is not very different for each of the above three 
varieties of tool steel and is within the range of 48 ft. to 
58 ft. per minute. For the finishing of hard steel, this 
limit does depend somewhat on the variety of tool stéel 
which is employed and is within the ranges of 23 ft. to 
28 ft., 17 ft. to 21 ft., and 28 ft. to 34 ft. per minute for 
the three varieties of tool steel respectively. 

2. The durability or life of a lathe as too] 
whether of plain-carbon or high-speed steel, is for all 
cutting is below the limiting speed some function 
of the reciprocal of the cutting speed ; in other words, an 
increase in the cutting speed below the limiting value is 
always accompanied by a decrease in the life or durability 
of the tool. t 

3. The most suitable angle of side rake (that is, the 
_ ¥ of side rake associated with maximum durability 
and cutting power) for a high-speed lathe roughing tool 
working on steel depends upon the physical properties 
of the steel. For mild-steel turning, it lies ,between 
20 and 25 deg., whilst for hard-steel turning, it is of the 
order of 10 deg.; and if these angles are either increased or 
reduced there is always a depreciation of cutting power. 

4. The colour of the turnings formed by a high 
lathe roughing tool when working on steel is not neces- 
sarily a true index of the condition of maximum cutting 
efficiency. Thus, in the case of hard-steel turning, the 
turning colour which is associated with maximum cutting 
efficiency is a pale blue, whilst a mild-steel turning which 
is removed under the conditions of maximum ¢ ncy 
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is practically uncoloured, apart, of course, from the 
natural grey colour of the steel. 

5. The net power consumption of a high-speed roughing 
tool is dependent, other conditions being constant, upon 
the amount of top-rake on the tool, the relation between 
these two quantities being reciprocal in character, so 
that, within the limits of ordinary practice, a reduction 
in the top-rake angles of a tool is always accompanied 
by an increase in the net amount of power consumed. 
The law connecting the variations of the two quantities 
appears to be of the nature of a straight line law for all 
qualities of steel machined. There are, therefore, no 
critical values of the rake angles in regard to power 
consumption as there are in regard to durability and 
cutting power. 

6. The cutting power of a high-speed lathe tool is 
influenced by both the cross-sectional area of the shank 
of the tool and the nose-radius, but the influence of the 
latter factor very largely predominates in all cases. Thus 
with a number of different sections of tool steel, an 
increase of the nose-radius of 100 per cent. produced an 
average increase in the cutting power of 45 per cent. ; 
whereas an increase of the cross-section of the shank of 
the tool of 500 per cent. with a constant nose-radius 
produced an average increase in the cutting power of only 
8-5 per cent. 

7. The effect of raising a roughing tool so that its 
cutting edge is slightly above the horizontal plane passing 
theoush the lathe centres is, generally, to increase the 
cutting power of the tool slightly and to reduce its net 
power consumption slightly, when compared with its 
normal position, that is, with its cutting edge at the same 
height as the lathe centre axis. 

8. Forging the nose of a lathe cutting tool does not 
materially affect its cutting power and durability, there 
being practically nothing to choose between a completely 
poo tool and a forged and ground tool, otherwise 
identical. 

9. The general direction and the active length of the 
cutting edge of a high-speed tool have a slight influence 
upon the net power consumption of the tool, the influence 
being such that, with any given depth of cut, if the active 
length of the cutting edge is increased by an alteration 
of the general direction of the edge, the net power con- 
sumed is increased under conditions of working otherwise 
identical. 

10. There is no marked difference in the net amounts of 
energy required per cubic inch of material removed from 
mild-steecl and hard-steel bars at high and low cutting 
8 8. 

11. The increase in the cutting power of a high-speed 
roughing tool resulting from the use of a given stream of 
water as a cooling agent is greater with small cuts than 
with heavier ones, indicating that, with heavier cuts, 
heavier flows of coolant should be used. The velocity 
of flow of a stream of coolant does not very materially 
affect the improvement in the cutting power of a tool 
due to the use of the coolant, provided that the velocity 
is not such as to cause excessive splashing of the coolant. 

12. The cutting efficiency of a high-speed roughing 
tool depends very largely upon the condition of the cutting 
edge of the tool, and though a tool with its cutting edge 
blunted in the cutting process may continue to cut, it 
cannot be used in that condition for the purpose of start- 
ing @ new cut. 

In closing, the Author wishes to acknowledge his 
indebtedness to Professor W. Ripper, C.H., D.Eng., 
D.Sc., for the interest which he has taken in this work 
and for the facilities which have been placed at the dis- 
posal of the Author to enable the work to be done. 


APPENDIX VII. 
Themical Compositions of Test-Bars. 


Letter of} Car- Sili- Man- Sul- Phos- | Nature of 
Identifi- | bon. con. | ganese.| phur. | phorus. Steel. 
cation. 





per per per per per 





























cent. cent. cent. cent. cent. 
A 0-29 | 0-100 0-42 | 0-037 | 0-028 | Mild Steel. 
B 0-39 | 0-075 | 0-50 | 0-030 | 0-038 —— 
Steel. 
Cc 0-60 | 0-249 0-83 | 0-053 | 0-030 | Hard Steel. 
Ww 0-23 | 0-027 0-45 | 0-025 | 0-025 | Mild Steet. 
Z 0-82 | 0-030 0-36 | 0-032 | 0-040 | Very Hard 
Steel. 
| 
APPENDIX VIII. 
ay _Physical Properties of Test-Bars. a 
Shore 
Letter of |Breaking | Elonga- Com- Brinell Sclero- 
Identifica-| Load. tion. pressive | Hardness} scope 
tion. Load. | Numeral. Value. 
tons per tons per 
sq.in. | per cent. sq. In. 
A 27-2 28-4 81-2 131 22 
B 33-5 21-7 90-0 146 24 
Cc 50-5 12-0 126-4 | 223 33 
w 24-8 28-8 74-8 | 126 21 
Z 51-2 9-3 128-0 | 241 40 

















British ENGINEERING AcTIvITIES IN PerRv.—M.H. 
Commercial Secretary at Lima, says The Board of Trade 
Journal, convened a meeting of engineers recently for 
the purpose of instituting a Local Standards Committee 
of the British Engineering Standards Association, in view 
of the association’s valuable efforts in the general 
development of British trade overseas. H.M. Com- 
mercial Secretary was elected Hon. President of the 
Committee, and General Cooper, local manager of the 
Peruvian Corporation (which operates the greater part 
of the railways in Peru), chairman. 


SOME HIGH TEMPERATURE TESTS OF 
REFRACTORIES. 


THE pe ron “ The Measurement of Physical Properties 
at High Temperatures,” which Mr. A. George Tarrant, 
B.Sc., A.R.C.8., brought before the Faraday Society 
on Monday, December 15, described several simple 
apparatus which Mr. Tarrant constructed for tests to be 
conducted in works laboratories. The apparatus, some of 
which had not assumed definite shapes when the war 
interrupted his investigations, were primarily designed 
for the testing of refractory materials, especially crucible 
graphite, which contains a considerable proportion of 
clay substance. Mr. Tarrant was for some time on the 
staff of the National Physical Laboratory, and some of his 
devices, the spiral graphite tube of Dr. J. A. Harker, 
the graphite-ring furnace of Dr. Rosenhain, and the 
furnace casing of uralite and sheet iron jacket held 
together by iron tie rods, due to Dr. Greenwood,* will be 
familiar to our readers from our comments on the work 
of the Laboratory. A great deal of work has been done 
on refractory testing during late years, notably by 
Dr. E. Griffiths at the National Physical Laboratory, but 
Mr. Tarrant was not in a position to give the numerical 
results of his researches which he is resuming. But 
practical men generally will be as interested in his paper 
and in the clever expedients he ha; adopted to overcome 
difficulties, as were the audience present at the meeting. 

In measuring the thermal expansion of refractory 
materials Mr. Tarrant made use of cylindrical imens, 
4 in. long, } in. diameter, which he placed axially within 
a tubular electric furnace, made of graphite. On the top 
of the cylinder, still within the furnace tube, rested a 
plunger, also of graphite, several times the length of the 
specimen ; this plunger rod was of smaller diameter than 
the specimen, but provided with baffles to stop con- 
vection currents in the tube. To the top of the plunger 
was fitted a brass cap carrying an aseilia kn fe edge of 
steel. This edge penetrated through the central hole in 
a brass cap clo-ing the upper end of the graphiie tubs, 
itself supporting a second knife-edge ; the latter knife- 
edge served as fulcrum for a horizontal lever. As the 
distance between the two knife-edges was } in., a lever 





of 4 in. length gave a considerable magnification so that 
the expansion could be read to BF uy in 10,000. In 
fixing the caps mentioned thi ed ferrules were 
cemented on the graphite, and the caps then screwed 
on the ferrules, In order to prevent the air from gaining 
access to the furnace tube, which was wound with 
nichrome wire, as well as to secure continuity of thermal 
conditions, the lower portion of the furnace was sur- 
rounded with conical graphite rings, themselves heated ; 
the hot — giving off carbon monoxide and so pro- 
viding & ucing atmosphere. Very concordant results 
were obtained, the temperatures being measured with a 
thermocouple and a thread recorder of the Cambridge 
Scientific Instrument Company, or for temperatures 
exceeding 900 deg. C. with the aid of a Holborn-Kurlbaum 
optical pyrometer. Attempts to use blank test pieces, 
cut from materials of known expansion, were not success- 
ful, because the expansion coefficients at high tempera- 
tures are very uncertain ; fused silica standard specimens 
did give satisfaction, however, and indeed proved more 
sensitive indicators than the thermocouple and recorder, 

For the determination of the tensile strength of 
refractories at temperatures up to 1,800 deg. C., a 
tubular furnace made with a spiral cut from a solid rod 
of Acheson graphite, was used. The spiral was held 
between an upper and a lower gun-metal electrode, both 
water-cooled ; the lower electrode was a close push-on 
fit on the spiral, the upper electrode was made slightly 
conical so that the spiral rested in it by its own weight. 
As there were difficulties in obtaining sound tings, 
the upper electrode was cast in two parts which were 
braz ther. The furnace casing, made of uralite 
held together by iron tie-rods, was packed with lamp- 
black. The furnace was run on a 105-volt circuit with 
currents of 120 amperes and was regulated by means of 
two carbon-plate rheostats, geared together by a chain 
and sprocket wheel, this theoretically unstable arrange- 
ment giving full satisfaction. The high voltage called for a 
rather thin carbon spiral, and the brittle material caused 
troubles, which were neatly overcome. To insert the 
spiral into the furnace casing it was mounted on a split 








* Captain H. C. Greenwood’s premature death, we add 
with sincere regret, was announced at the meeting. He 
was an engineering chemist of great ability and originality 
as well as modesty; during the war he was chiefly 
engaged in the study of nitrogen fixation at the 
' Munition Inventions Department. 





cardboard tube, which was afterwards burnt away by 
heating the spiral. When a spiral cracked, it was 
|Tepaired in situ while under current by touching the 
‘fracture with a paste made of finely-divided phite 
and synthetic resin, made of phenol and formaldehyde 
| or sim.lar materials. The paste softened, ran into the 
crack and, carbonising there, joined the fractured ends. 
The first repair of this kind was risked as a desperate 
attempt to save a spiral when work was pressing; the 
experiment was unexpectedly successful, and most of the 
work was subsequently done with a spiral which had 
four times been ired in this way. 

Inside the spiral was mounted a liner consisting of a 
gas-carbon tube, 28-mm. internal diameter and 5 mm. 
thick. The test bar itself, 30 in:. long, } in. diameter, 
was ed axially in the liner by a chain and loaded 
below t a short chain, by moans of a sand bucket. 
The ends of the furnace were closed round the bar with 
asbestos paper and loosely-packed magnesia; coal-gas 
was passed up the tube into the annular s , through 
& ¥-in. pipe ; through a hole in the bottom plate, closed by . 
a microscope . A Holborn-Kurlbaum pyrometer was 
focussed on the side of the hottest part of the specimen. 

The clamping of the specimen also gave rise to 
difficulties. When screwed up ow the clamps 
slipped ; when tightened up, they crushed the specimen. 
Finally the end of the bar was armoured with a shoulder 
made by rolling round the bar a iinen bandage, wet with 
| a strong solution of sodium silicate, and then drying this 
|wad in a warm room; the resulting shoulder would 

easily sustain a pull of several hundredweights. 

| As several test bars broke outside the hot zone of the 
| furnace, a semi-circular groove of 4 in. depth was cut 
round the middle portion of the bar. Such bars broke 
with fair regularity, the tensile strength increasing with 
rising tem ture up to about 1,500 deg., when the 
strength fell off rapidly, The results—which refer only 
to refractories strongly heated for the first time, it 
should be understood—suggested that the high temp- 
erature test was less important for many refractories 
than a low-temperature test would be. As long 
as the article was strong enough to bear handling 
when air-dry, to stand up in the kiln and to carry its 
working load soft-burnt, it would probably bear the 
working stress at temperatures up to 1,600 deg. For 
many stock articles, at any rate, the factor of safety at 
high temperature appeared more than ample. Henc> 
' a low temperature test after the of t testing 
was adopted. Specimen pats of 8-shape were eo 
air-dried and soft-burnt, and tested by means of a spring 
balance; the rounded jaws of the machine were pro- 
vided with stiff iron pads so as to distribute the pressure 
of the jaws evenly over the specimen (sse diagranmi 
annexed). This simple test proved of practical value, 
especially during the war-time pressure, and was substi- 
tuted as a routine test for the high temperature test 
which was reserved for occasional use, 

The work on the thermal conductivity tests of re- 
| fractories was interrupted by the war and remains in a 

preliminary stage. . Tarrant first built his apparatus 
up of the following super, : A cooling block, 
test-piece of disc shape, electric-heater plate, another 
specimen, cooling block, and load on the block ; ther no-+ 
couples were placed on the four surfaces of the two 
specimens. The heater was a clay tile, } in. thick, 3} in. 
| diameter, provided with a spiral groove in which nichrome 
wire was placed and covered with a material of the 
| composition under test; these heaters or their wires 
| broke down at high temperatures. The imen was 
| then put on an iron plate which was gas-heated from 
| below, a guard oe a cooler resting on the spec. 
jimen; but concordant results could only be obtained 
jas long as all disturbances, even mere replacement 
| of the thermo-couples, were avoided. Methods of 
|} securing better results suggested themselves, but war 
| broke out and stopped the researches. Meanwhile 
comparative results, even if rough, being required, 
| Mr. Tarrant contented himself with a simple Ingenhauss 
|test. He placed the bar specimen, 8 in. long, } in. 
diameter, inside an iron casting in which lead was melted. 
When this apparatus was inconvenient, tray-shaped 
| specimens were prepared, § in. thick at the bottom, 
| 24 in. in diameter, and put in an iron plate heated from 
| below. A standard weight of lead was cast in each of 
| these trays, and the time was observed which the lead 
| took to melt. This latter test really depends upon the 
heat capacity, of course, not upon the conductivity. In 
the former case thermoscopic substances had to be put 
on the bar or pellets of such substances dropped into 
holes made in the bar; such substances were wax, 
anthracene, lead and tin. 














Lonpon UNIverstty.—At a meeting of the Senate of 
London University held on Wednesday, the 17th inst., 
the Vice-Chancellor announced that Sir Richard Glaze- 
brook, F.R.8., had accepted the Zaharoff Chair of Avia- 
tion, tenable at the Imperial College of Science and 
Technology. It will be remembered that Sir Basil Zaharoff 
made a donation of 25,0001. to the university for this 
Chair. 

Huw’s Portucugese-Enouisn Dictionary.—Hill’s 
series of vest-pocket dictionaries has recently received 
the addition of a Portuguese-English and English- 
Portuguese dictionary, giving also conversations and 
idioms, y Leonora de Alberti. It measures about 
5} in. by 2} in., and contains 204 pages. It is carefully 
got up and neatly printed. At the present time, when 
extension of trade is being sought between this count: 
and both Portugal and Brazil, this handy dictionary will 

rove a valuable help to both —— os and 
| ortuguese-speaking business men. It is issued at thr 

price of 2s. net by Mr. Leopold B. Hill, 2, Langham. 
| place, W. 1. 
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ELECTRICAL APPARATUS. 


132,909. Electrical Improvements, Limited, Newcastle- 
upon-Tyne, and J. R. Beard, Benton. Distribution 
Systems. (4 Figs.) October 12, 1918.—This invention has 
special referencé to the protection of high-voltage cables which 
are provided with what are usually known as “ grading sheaths,” 
which are disposed in the insulating material surrounding the 


determined voltage relative to the Voltage of the conductor or 
eore. According to this invention, there is provided in com- 
bination with the grading sheath, apparatus at one or both ends 
of the cable for producing in another conductor, such, forinstance, 


| unite in common delivery and escape passages arranged 
| ably at the ends of the group of cylinders. 


| cylinder. 


as a reactance or resistance, a potential equal to that of the | 


sheath the equipotential points being connected in a circuit 
which controls apparatus for cutting out the cable or conductor 
when a fault occurs and upsets the balance of potential between 


4 
| ce 


-_ 
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the grading sheath and the point normally at equal potential 
to which it is connected. A represents a high-voltage cable 
provided with a grading sheath B. At each end of the con- 
ductor A is a transformer C having one end of its primary wind- 
ing D connected to the conductor A and the other end earthed 
or connected to neutral. The secondary winding E is similarly 
connected to the grading sheath B, and to earth. Thus in this 
case the secondary winding E will raise the grading sheath B to 
the desired potential. Connected between the grading sheath B 
and a tapping point F on the primary winding D normally at a 
potential equal to that of the grading sheath B, is a relay G 
which controls a circuit-breaking device H acting to open the 
circuit of the conductor A. Alternatively the secondary winding E 
may be connected between the grading sheath B and the con- 
ductor A. (Accepted October 8, 1919.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


132,848. D. Napier and Son, Limited, London, 
A. J. Rowledge, London. Internal-Combustion Engines. 
(2 Figs.) September 20, 1918.—This invention relates to 
cylinders of the type in which the casting which forms the head 
of the cylinder is detachable and comprises a water jacket for 
the head and adjacent parts which has no direct connection 
with the jacket surrounding the body of the cylinder. According 
to this invention, a water-jacketed integral casting formed of 
aluminium or aluminium alloy constitutes the heads of two 


is conveniently provided at some intermediate point in the length 
of each cylinder. and to this flange is secured the lower part of 
a sheet metal casing F forming the water jacket for the body 
of each cylinder The upper part of this water-jacket casing is 
secured to the flange at the upper end of the cylinder. External 
water passages are arranged between the separate cylinder 
jackets, and as the underside of the water space in the head 
casting is completely closed, the inlets and outlets for water to 
and from the head casting and the jackets of the cylinder bodies 
refer- 
If desired the cylinders 
may all be enclosed in a sheet-metal casing, which will constitute 
a common jacket for all the cylinders in the group in place of 
separate jackets being provided as above-mentioned for each 
(Accepted October 8, 1919.) 


GUNS AND EXPLOSIVES. 


132,993. Compagnie des Forges et Acieries de la Marine 
et D’Homecourt, Paris. Endless-Track Gun Carriages. 
(2 Figs.) June 5. 1917.—This invention relates to endless-track 
gun carriages. 1 is the endless-track gun carriage provided at 
the front and rear with screw jacks 2 and 3 hinged to the carriage 
in such a way as to admit of being moved out of the way when 
travelling. In rear of the gun carriage there is a trail support 4, 
mounted on a pivot. This support is provided at its free end 
with a pivoting fork 5, 5, capable of receiving the axle of a 
limber 7 provided with wheels 3, and with a coupling ring. The 
connection between the curved trail member 4 and the axle is 
effected by means of a pin and fork 5, 5. At the front of the 
gun carriage a bearing 11 is provided, intended for the purposes 


| of receiving an axle 12, upon which are mounted th 4 2 
high-voltage conductor or core, and are maintained at a pre- | road wheels 13. : oa eae 


: In order to pass from the road position to the 
position for travelling over uneven ground, the operation is 
effected in the following manner: The screw jacks 2 and 3 are 














lowered as indicated in Fig. 1, and operated so as to raise the 
gun carriage as a whole high enough to permit of the front wheels 13 
being placed on the axle 12. At the rear, the swivelling support 4 
is lowered to the ground, and the limber is brought near so as to 
place the axle of the limber 7 underneath the pivoting fork 5. 
The screw jack 3 is then worked to lower the gun carriage, 
bringing the wheels on the axle of the limber and the pivoting 


| fork S5into engagement in order to permit of their being connected 


and | 


by means of the pin. The screw jacks 2 and 3 can then be 
operated afresh so as to become disengaged from the ground 
and put back into their travelling position. In this position the 
gun carriage then rests on its wheels 3 and 13, and may be coupled 
on to any tractor by means of the coupling ring. For the purpose 
of actuating the road wheels by means of the driving motor of 


| the device, clutch mechanism is provided whereby the motor 


or more cylinders, the valve seats H and inlet and exhaust | 


| ments in and relating to die heads for screw cutting. 


may be disconnected from the mechanism driving the endless 
tracks and thrown into engagement with mechanism through 
which the road wheels are rotated. (Accepted October 8, 1919.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


132,688. F. Mountford, Northfield, and R. Standen, 
Small Heath, Birmingham. Die Heads for Screw Cutting. 
(8 Figs.) December 16, ee eee ee 

n the 


| improved die head for crew-cutting machines the die head is 


chambered at the front to accommodate a spigot or stem ec of 


| the die holder e, the spring k for axially moving the holder being 


arranged around the spigot or stem in said chamber. A groove p 


| in the periphery of the die head accommodates the circum- 


} 
passages being arranged in this casting, the underside of which is 
constructed to make a a ight joint with the ends of the cylinders. 
The cylinders A, which are separate, are open at both ends and 
externally flanged at one end to make a gastight joint with the | 
head casting G, while at the other ends the cylinders are flanged 
to engage the crank-case D. Bolts K extend from the crank-case 
to the head casting and serve tc sectre the casting on the separate 
cylinders, and to keep the latter in place. The casting is prefer- 
ably recessed so that the combustion space of each cylinder is 
formed by and lies within this casting. An external flange E 
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ferential spring for giving the rotary movement to open the dies 
when axial movement between the die head and die holder takes 
place. A cylindrical cover s is carried by the die holder to enclose 
the parts and the groove containing the circumferential spring. 
The cylindrical covers provide the anchorage for one end of the 
spring for giving the relative rotary movement between the 
holder and the head, the spring being arranged so that it may be 
reversed in position with regard to its anchorage so that the die 
owe om be readily adapted for right or left-hand screwing. 
(Sealed. 





MINING, METALLURGY, AND METAL WORKING. 


* 132,639. Babcock and Wilcox, Limited, London, land 
A. Lennox, Acton, London. Screening Coal. (2 Figs.) 
October 4, 1918.—This invention relates to apparatus for screen- 
ing coal of the type comprising a trough, the bottom of which 
is constituted by stepwise-arranged gratings formed in segments 
or in one piece, and each presenting a horizontal or inclined 
surface, the discharge end of one grating being immediately 
above the receiving end of the grating immediately following, 
so that the material flows cascade fashion over the stepped 
surface, each grating comprising bars extending substantially 
in the direction of flow, but arranged fanwise or slightly divergent 





to one another. The apparatus shown comprises a trough, 
the bottom of which is constituted by stepwise-arranged gratings 1, 
the discharge end of one grating being immediately above the 
receiving end of the grating immediately following, the arrange- 
ment being such that the material flows cascade fashion over the 
stepped surface. Each grating comprises bars la extending 
substantially in the direction of flow, but divergent to one 
another, so that the bars of each grating become wider apart 
in the direction of flow. The cross-section of the bars 1a is such 
that the upper face of each bar is of greater area than the under 
face, i.e., the bars are of substantially wedge shape in cross- 
section, so that the gap between any two bars widens down- 
wardly. (Sealed.) 


TEXTILE MACHINERY. 


132,323. A. Newton-Smith, Westminster, London. 
Shuttle Buffers. (5 Figs.) September 6, 1918.—This invention 
has relation to the leather buffers provided on metal pickers for 
receiving and deadening the impact of the shuttle. In accordance 
with this invention, a shuttle buffer comprises a strip or piece of 
leather 1 folded or wrapped into a spiral, coil, snail or roll with 
a central longitudinal hole and maintained in such form by a 
wrapping or binding of waxed thread 2, adhesive tape or the like. 


Fig.l. Fig. 2. f : 
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The shuttle buffer is mounted on the picker with its central and 
longitudinal hole in the line of movement of the shuttle, so that 
when the shuttle strikes the buffer, its tip enters the said hole. 
The shuttle buffer described may be mounted in any suitable 
construction of picker. In Fig. 3, the shuttle buffer is contained 
within an open-ended cylinder 3 depending from the picker 
body 4. The binding or wrapping 2 assists in holding the buffer 
within the cylinder. (Sealed.) 


132,714. J. Heatley, Blackburn, and C. Field, Blackburn. 
Loom Shedding Motions. (3 Figs.) February 19, 1919.— 
In the shedding motion of a loom for weaving, having a pin and 
link connection, the holes in the links which embrace the pins are 
formed approximately square with rounded angles, in order to 
obtain a rolling motion and minimise friction in the connections. 
a designates the tappet shaft which is driven in the usual way ; 
bthe tappets or risers ; ¢, cl, the jacks orlifting levers fulerummed 











near one end on the framework e; f, f1, pinson the jacks ¢, cl, 
respectively ; g the improved link; and A, Al, the gratings in 
which the jacks or lifting levers c, cl, work, and by which they are 
spaced and guided. On referring to the detailed views, Fig. 2, 
it will be clearly seen that according to this invention the usual 
holes gl in each link g are formed approximately square, with 
rounded angles, so that the motion imparted by the tappets b to 
the inner jack or lifting lever ¢ is transmitted in the form of 
rolling motion to the outer jack cl. (Sealed.) 
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Ate Civil Engineer, for 


or Including’ submarine roe 





ntral oe Power Station, 

NMBR hy Fg nag A San joi Ao me 
BNGI to e charge of operation 
of Babcock & Wilcox boilers, having all modern 
auxiliaries with oil-fuel burning installation and 
turbo-generators of 9000 Kw. capacity. Candidates 
must first-class mechanics with technical educa- 
tion.—Ad iress, C 494, Offices of BNGIVEERING, 


Mest: Handley Page, Ltd., 


REQUIRE the SERVICES of an EXPERI- 
MENTAL KNGINEER in charge of their wind 
channel and aerodynamic testing work. See 
must have had similar experience at the 
elsewhere, be able to initédate and carry through 
research work and be well acquainted with aero- 
nautical goes — Fall details as to t 
experience, ie Sy ary rec uired must be sta in 
writing XPERIMENTS, care of Messrs. 
HANDLEY Paon, Lta., Cricklewood, London. C 232 


North China.— Experienced 


Civil ENGINEER REQUIRED ae 
tend alterations and lengthening of won, Brg It 
is essential that he should already have similar 
experience, The undertaking will probably last 
12 months, State previous experience, age and 
salary wanted, to DOCK, 

heap London, B.C, 4. 


Hypgineer.—A Large Engi- 
neering concern in the North, REQUIRE an 
ENGINEER to assist in the management of a 
section of the works concerned in the working up 
of copper, sheet metal and the drawing of metals. 
To those who have successfully held positions of 
authority in engineering works in the classes of 
work mentioned the vacancy offers good ye 
—Address, full_particulars, C 433, Offices of 
NEERING. 


Froreman (Toolroom) for High 


CLASS WORK ; must have had extensive 
all round experience, and good at figures. None 
but very first-class men will be entertained.— 
Address, stating experience, qualifications, and 
salary required, C 429, Offices of ENGINEERING. 


Foreman Required for Small 


Drawbench Section of Engineering Works. 
Must have some experience of drawbench work, 
particularly steel and copper bar work. Manchester 
district, State age. experience (in full) and salary 
required.—Address, C 24u, Offices of ENGINEERING. 


Pal 
Proundry Foreman Wanted, 
with up-to-date experience in the economical 
production of iron and brass castings up to two tons 
weight, for new foundry in London district.— 
Address, giving full particulars of experience, age 
and salary required to O 495, Offices of KNGINEERING. 
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By CHARLES H. HUGHES. 


i=;6/Ship Calculations, Construction and|:: 


The ideal book of reference for Shipbuilders, Owners, Marine Engineers, Naval | % 


Architects and Draughtsmen. 


Assembles in a single volume of most handy size 
(7 in. by 44 in. by 1 in.), practical data for everyday reference. 


Upwards of 700 


pages of practical facts are included, the whole contents having been gathered 
by the author, primarily for personal everyday use. 


Contents include :—Weights, Measures and Formula—Strength of Materials 
—Calculations—Hull Construction—Machinery—Boilers—Draft—Marine Steam 


Engines—Propellers—Paddle 


Wheels—Steam Turbines—Auxiliaries—Internal 


Combustion Engines—Piping, Tubing—Valves—Electricity—Heating, Ventilating, 


Refrigeration, 
Operation. 


Che Ribrary Press Pimited, 


Drainage, 





Plumbing and Fire Extinguishing — Equipment— 
Over 120 illustrations and numerous statistical tables and “graphs.” 


DESCRIPTIVE FOLDER FREE, 


TUGAL STREET BLDGG., 
PORTUGAL STREET, 
LONDON, W.C. 2. 
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Mechanical Engineer, De- 
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Their Construction and Operation. 
‘By G. W. BURLEY, Wh. Ex. A.M.I.Mech.B. 
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(Sommercial Assistant.—Pro- 


gressive Office APPOINTMENT is OFFERED 
to capable man of about 28 to 33 years of age with 
good education and knowledge of modern sales 
rganisation. Experience of rails, sleepers and 
other permanent way materials is a recommendation 
but fs not essential. State see. salary desired and 
give full particulars of qualifications and training. 
—Address, C 392, Offices of ENGINEERING. 


iF eading Draughtsman, Ex- 
perienced in cranes or similar werk, preferab 
aerial ropeways. State full particulars of — 


ence, age and salary.—Address, O 217, Offices of 
ENGINEERING, 


W anted, at once, as Assistant 
to Chief Designer, explo DRAUGHTSMAN 
with up-to-date experience of first-class Automobile 
design, also leading Draughtsmen with similar 
ex lence. Glasgow district. 
Adress, C 22%, Offices of EnGmneertve. 


[)aughtsmen with Automatic 

Machine experience, must have had shop 
training. okey stating age, experience and 
salary expected, C 322. Offices of ENGINEERING. 


[)taughtsmen Required for 


aig and Tool work in large Midland Engi- 
soos ‘orks, also Machine Tool en pened 
x 


cod men only n ly. State age, ex 
— and salary revered Ad dress, “0 318, 
of ENGINEERING, 


[praughtsman Required for 
Engineer’s London Office, Skilled in pre- 
paring Layout drawings, of Conveying plants for 
coal, ore, etc., also detailers with Structural and 
Mechanical knowledge. Only experienced men need 
apply.—Address, C424, Offices of ENGINEERING. 


Wanted, Experienced 

DRAUGHTSMAN, with Iron and Steel 
Works experience referred. —Write, giving fall 
prrticulars of experience and Soe isarsfiaf 


and sal wired, to Or Werks, 
Dowinie-Caraiff tren and Stee! W. Hast Moors, 


Reinforced Womecsis 
aa DRAUGHTSMEN R UIRED for Manchester. 
Good salaries given to usefu men.—Address, etatin 
a ln xs experience, B843, Offices o 


W Sata in the London Area, 


a DRAUGHTSMAN 
Geoetractions! Steelwork. SS 


ea fred. 
eer a Be és 


ge ae. Wanted with 
on Petrol ees for Motor 

ress, C 473, Offices of ENGINEERING. 
Drgseticoe Wanted by 


Firm manufacturing Steam M Ae 4 
experlence, and Salary required. 


























State 


—Address, OC  Olees or 


7, Offices of 














SELWYN’S BOOKS FOR ENGINEERS. 


DETAIL DESIGN 


IN REINFORCED CONCRET 


Ewart S. ANpDreEws, B.Sc. 


| THE STRENGTH OF CURVED BEAMS. Ewart 8. AnpreEws, B,Sc., 
TABLES OF SAFE LOADS ON STEEL PILLARS re 
(Plated Single I Beams. To L.C.C. Regulations.) ANDREWs & Cockinc. 


For further particulars write— 


6/= net. 


6/- 
6/« 


8014 


JAMES SELWYN & CO., LTD., 20, Essex Street, W.C. 2. 





Engineers 


KIRK PRICE and OO 
4 Watling Street LONDON BO 4 
Al uare Mano 


bert ter 1a 
26 Collingwood treet Newrastle-on-Tyne 





1d-established Sheffield Firm 

of Steel Manufacturers is PREPARED to 

CONSIDER AMALGAMATION, preferably with 

large user of High-speed or Carbon Tool Bteel.— 
Address, C 8, Offices of EnGincEeRine. 


Perper teen ~ Martin, 


MOKGAN & OO., Ltd, Investment Partner. 
and Com mpany Reg Registration Agents, INVITE 
co RESPONDENOK from firms pro: ng ¢ to ex- 
— and requiring their services. “Why 
Business Man should agegt snes Liability, 
ite ilities and Protection,” 
and eas’ book en subject 


One pies poet free.—10, Lower Jone he, Mogens 
mo 


Bt.,] 





Crushit. 
MERS’ 


P2ughtsman Wanted with’ 
first-class experience in Minin; ne eine: 
Plants, etc.—Address, FRA 
NGINBERING WORKS, Erith, sory 





Electric 


W°* 


W anted, Energetic Young’ 


DRAUGHTSMAN, capable of going out | 
and taking own particulars for fixing we G 

ifts and Cranes.—Address, 

of ENGINEERING. 


anted, First-class 
DRAUGHTSMAN, preferably with works 
experience of welded sheet work, Apply. statin 
qualifications and salar: 

amp PARTNERS, Lrp., 


"Jos, 


Required, a capable Draughts- 


AN with experience in steam, Turbine and 
Centrifugal Pamp work.—State age, experience and 
= ee uired, to W. H. ALLEN, ‘30N 400. vLrp., 
450 Queen’s ngineering Works, Bedford C 602 





and’ 


Offices — 


Rodley, Nr. Leed 


anted, Leading Draughts- 


MAN, experienced in Hydraulic Machine 
State tally qualifications, age and salary 


L uEDS ENGINEERING & HYDRAULIC CO, Lta., 
S. C 488 





required, to OGILVI 
High Holborn, W.C. 1. 
C 455 


for a lar 





Detai 


raughtsmen Wanted for} 
Work on Internal Combustion En- 
nes.—Address, with full information, salary, etc., 
457, Offices of ENGINEERING. 


Works in the 


Ph of 
ine 





Draughtsmen Wanted in 

Wolverhampton. None but men with first- 
class experience on Motor Chassis and Engine work 
need app! y.—Address, C 459, Offices of ENGINEERING. 


C 467, Offices of 





G@INEERING. 


| eadi ng Draughtsman for 

large All- Bai Flying Boat Design, with 
first-class knowledge of plane and boat hull stress 
calculations.—Address, giving full details of ex- 
rience and salary required, C 461, Offices of 


(Chief Draughtsman Wanted 


and well-known 
nchester District. 
ulred to take full char; 
ce,and must be thorou 
High Class m 


Machine Tool 
He will be 
of Works Drawing 

ly experienced in the 


ern, light and heavy 
Tools. The position is a permanent one 
and offers a good opportunity for a first-class man. 
State ex; erlence, age and ony required.—Address, 

GIN EERIN 








L eading Draughtsman with 
first-class experience in Light Metal Struc- 
ural Design, Calculations and 

giving full detafls of experience and salary required, 

462, Offices of ENGINEERING. 


Apply, CHIEF DRAUGHTSMAN, J 
Hite & Company, Lrp., Bast Cowes, IW. 0346 


p= gner for Marine Engines, 
500 te 2000 1.H P., also Two DRAUGHTSMEN 
accustomed to details, WAN 


TED immediately.— 
. Samuen 





anted, 
tails.—Address, 


Vehicles. 





Teree Flying 
Motor-car 


echanical Draughtsman for 
Design of Gear Boxes and Transmission of 

Boats. 

ving f vigraaminsion Gear cndusany vequeel 

nm; u ex a) ju 

e 463 Offices of BNearxKrRine. cy 


Offices of BNGINEERING. 


First-olass 
DRAUGHTSMAN with thorough experi- 
ence in designing vertical ——. combustion 


engines for ——— Tractors or aeotee 
referably one with RB. of 
Chassis work suitable for same.—Address, © 472, 





First-class experience in 


—Address, 





Pgh 


= cos 


htsman for A.C. Wind- 


nay on iy Diagrams. ea tes eran | ot 


State experience, 


uired, to EB = ca 


nH. Go., 1 


[Ds ghtsman Wanted in the 


Midlands. Capable men for Plantand Machine | Spect 
Design, quick, accurate workers only need apply. 
6, qualifications and salary 
required. Two or three ary sty Bg be 
poy wee with application.—Address, © 476, Offices 





LTD, Rugry. 





ests for 


Seat ae Ce Tania. 


Works 

















REQUIRED immediately ig an 
uction lines.—Apply, W 
WORES, 


5 Deve Junior, Jig rag 





Yeovil. 


taman for Ex- 


cera 
evices.— 


PATENT AGENTS. 


Bryson, B.Sc., Assoc. M. 


e Inst.0 B., arf teas 
se 29, Southenneon om Baling 
2. 


ensen and Son 


CHARTERED cases ae 
Betablished 1857). —— Colonia’! 
Patents, and Trade Marks and Doaigas ieg 
17. Chancery Lane, London. W ©. 


_) ohn kK. Kaworth & hata 


en Pennoni ny PATENT AGENTS, 
ween Anne's Joambors, pe 
: Tothi!! Street, Westminster, 8. 


Patents, Inventions, Trade 
Advice and 














BSIGNS.— 
iree—KING'S PATENT a roams 
Queen ‘Over aa 





Televh 
? 





PUBLICATIONS. 


PATENT-RI GHTS to 


yg < ee tees ee 
mitch inventors Manufacturer a re 
the Protection of Inventions, should apd 
"By G. dG. M. HARDINGHAM, 
Mam. Ixer. M.B., Pax. On. Iver., P.A. 
OROSBY LOCKWOOD & SON, 619 
la 8d, 





7, Sranonmns’ Hatt Count, Lompon, £0, 
_Bevised Edition, price Is. 64.; by 





WANTED, &c. 


, Drawings, Tracin ings. 


Drawings made from 


spared tor Patent 
Under- 

8 
eae! 


treet, London, B.C. 2. 
8015 





esl 
Dees: 

Machines Designed. Drawing 

nes rawings 
fications and all Classes of 
taken, Jig and Fixture Desi 
Work a Speciality. Estimates 
Jigs, Fixtures and Tools.— 
Draughtemen, 64, Bastnghall 8 





Wanted, &c.. continued on page 147. 
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BULL'S METAL & MELLOID C0. 


vouEn near "GLASGOW. 
** MELLOID, 


BULL'S METAL Hers, Bars, & Sheets, Pum 
Rods, Valve Spindles. Sta 


MELLOID. (Reg. Trad e Mark and 
denser Tubes and ns Bar:Shee Tubes, Stays 
and Plates, Fire-box Ae ~ re hee 
WHITE METALS.—Babbitte. 


S.B. Giron 


nin ani 


STEAM CRANES AND ELECTRIC 
OVERHEAD CRANES. 


SAMUEL BUTLER & CO. L" 


— Works, STANNINGLEY, near LEEDS. 








—‘* Lirtinc, STANNINGLEY 
'Phone — {We Seann iNGLEY Private Branch E xchange. 


PHOSPHOR BRONZE, 
GUNMETAL AND BRASS 
CASTINGS. 1m 
HIGH-CLASS STEAM FITTINGS. 
Speciality—SHIPS'’ DECK FITTINGS. 


JOHN M°ROBIE & SONS, 
94, Elliot Street, GLASGOW. 


On Admiralty List. Telephoae: CENTRAL 1241. 





North-Bast Coast Representative: CHAS. RUTHERFORD, 
North Eastern Bank Chambers, Middlesbrough. 


HIGH EFFICIENCY a 





WORM GEARS 


, 1578, 


ono does far. 


pad bow thd 




















ANTI-CORROSIVE 
INSULATING 


PAINT 


No renewals in 5 yrs, on constructional work. 


Ba derecdl PRODUCTS bu, 





«EXTRUDED BARS 


“DELTA” BRAND 


E, YELLOW METAL, BRASS, RED METAL, NAVAL BRASS, COPPER, &c. 


THE DELTA METAL ‘60, LTD., xasr anzenwicn, LONDON, 5.x. 10. 


And at BIRMINGHAM. 8182 








/MUSGRAVE BROS. 


vor N Oe aul fader sd at 


RE .) 2OVED 


HYDRAULIC PUMPS, 
ACCUMULATORS. 
RIVETTERS, PRESSES, VALVES 





J.&E. HALL, Lt. 


Makers of COg and NHg 


Refrigerating. Machines 


—and— 


Hallford Motor Vehicles 


10, ST, SWITHLIN'S LANE, LONDON. E.C.,& DARTFORD, KENT 


ChOWN” BOILER COVERINGS 


i ‘SAVING : 
~~ SUTCLIFFE BROS., ra 








OXY-ACETYLENE 





W.B. — aggre t 


STEEL WIRE ROPES FOR ENCINEERING. 


—————_ 











to describe in this a a_i to > 
speedy reliability of the 


*SKATOSKALO” 


PNEUMATIC SCALING TOOL 


. 
for removing scale 
from Babcock, Stirling and other 
water-tube boilers, evaporators 
and condensers and for Lancashire 
boiler scaling, rust removing, etc. 
But they are all given in my catalogue. 


Write: 


FRANK GILMAN, 


Sole Maker, 9, WESTFIELD RD., 


BIRMINGHAM 
ee ee 


heat are too many advantages 


- ¥ 
> 


WELDING 
AND 
CUTTING PLANT 
MANUFACTURERS. 
COMPLETE EQUIPMENTS. 


MoGOWAN, WILD & 60., 


Lower Hurst Street, 
BIRMINGHAM. 


Tel.—1816, MrpLarp. 





Teleg.—Loeic, B’Ham. 











GRANT, RITCHIE & CO. L™ | 


Townholm Engine Works, KILMARNOCK. 


Steel Works and Colliery Plant. 
Roller Racks. 


Tank Locomotives. Haulages. Pumps. 











Castings. __Be gines. 


EDWARD HAYES, 


042174 Watling ass. 
Stony Stratford. 





Marine Engines 








edd in the Power House 
and the Workshop. 


Wherever Power is used and generated, whether 
in buildings, on the road, at sea, or in the air, 
“TRIPLEX™ provides a factor for safety thas 
cannot be overestimated. Nothing can splinter 
& or cause fragments to fly. ~) 
WRITE FOR CATALOGUE Ne. 1}. 7°? 
ya 


~~ Bey 





Tritt tty 
PWaneeens 
¥ midi tT | 














Also other Sizes and Pressures 
Ready for immediate Despatch. 


John Thompson (Wolverhampton) 


Limited, 








WOLVERHAMPTON, ace 
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—— 





A. B. Diesels Motorer ra | 


Manufacturing Co. 
Aaaptable a Hisching’ 


Aecial Ropeways 
Ailsa Shipbuilding Co., Ltd. 
ie. Lithos Ltd. 


es tes et 


ton & Co. 
Albion Drop | Forgings Ce. 
Aldrich Pump Co, e 


Seadseeas 


Allen, W. H..Son&Co. La. 
Amsler Bros. . 
Anderson Gries Go., Ltd. 142 
Anderston Foundry Co.,Ltd139 

Co. 118 


— 
bSSe 


. 142 


| Brown, Jobn, 


Asquith, Wm., Ltd. .. 

Aveling & Porter, Ltd. 

Avery. W. & T., Lad... 
Avonside le Engine Co... 1385 
Bailey, SirW.H..& Co. “Led 62 
Baldwin Loco. Works 137 
Baldwin's, Ltd. .. 146 
Barclay, Andrew, Bons& Co. 137 
Barford & Perkins, Ltd, oF 
Barker, Spink, Lease &Oo. 16 


Barry, Henry & Co. . . 
Bayliss, Jones& Bayliss, Ltd. 128 
Beardmore, Wm. & Co., 
Ltd. 35 & 62 
Beebee, A. .. .. .. .. 109 
Beldam Pkg. &Rbr. Co., La. 7 
Bellamy, John. 
Belliss & Morcom, Ld. 78 & 10 


Bell's United Asbestos Co. 93 
Bergius Launch & en cg 
Co, ee 


a4 





Bertrams, Ltd. 
Bessemer, Henry&Co., ‘Ltd, i} 
Bever, Dorling & Co., Lid. 
Beyer. Peacock & Co. Ltd. 133 | 
Birkett, T. M., & Son ° 7. 
Birm. Alum’n, Castings Co. 90 
B'ham wry} & Metal Co. 22 
B’bam R. C. & + 105 
~ 
. 112 
Blakeborough, J.€80ns,Ld, 43 | Ob 
Bolton, Thos. & Sons, Ltd. 144 
Booth, John, &S8ons.. .. 48) 
Booth, Joseph, & Bros..Ld. 313 
Boving & Co., Ltd. 
Bradley Pulverizer Co. aes 
Bradley & Co, Ltd. .. 
Brandon Bridge- BuildingCo. 138 | 
Brecknell, Munro & Rogers 
Brett's Patent L Lifter Co.,Ld 
Bridge, D., oe ni | 
— Pay. ‘a "Eng. 3s | 


Briquette Machinery ‘ita.’ 143 | 
—————— 


| Browning Co. 


Brit. Aluminium Oo., 
Lea. a 
Oritish Chemical Ware of 

anufacturers Assoc. 
| Bait Rlectri Pant Oo. La. 148 | 


Impax = 6] O RE ST Ae eS 


Columbia Steel & 
Colville, D., & Sons, 
Com: Lea. 





. 8 
Brit. Indus. Fair, (Boha: m)- 45 
British Lighting & Ignition | 


Brit. " Niclausse Botler Co., 
Ra. 


British © ie a . Lid. | 

British Roll Mills, Lta. mt 
Spe ities, Ld. 16 
103 
. 1 71 
British Var, Cleaner Oo. 
Lt 118 
ecttes Ferry, Steel Co. ld. 2 
Brome! Patents Co. Ld. .. 108 
Broom & Wade Sar “2 

Brotherbood, P., ° 

a iodine a Oo., 


A. Hoisting Machinery 
& Co., Ltd... 
Brown, Lenox & Co., 

Brown, W. B. & Co. Ltd, 


132 
wo 
4 
. ns 
Suomi: & Green, Ltd. .. 143 
Brundrit, Joseph «+ o 0 
Bucyrus Com ~ 106} 
Bu denbeng Gaens 0. ‘La. 14! 
Bubring’s Pat. ‘Water Co. 140 
Bullard ree gg 131 | 
Bullivant & Co. 20 | 
Bull's Metal & iietiota Co 4 
Burckhardt Eng, Works 149 
burton, Delingpole & Uo... 91 
3utler Jones (Nameplates) 76 
Bu & Co. - Wi 
Butler, Zamuel & Oo., la. + 
Co., Ltd. ° = 
Cameron, John, Lta.. 
— Laird & Co., Lea. 139 


mis, 
Sampbelt 3 eee -17 
Campbells & ae. 3 Ltd. 1 
Cape Asbestos _ “ 


mn Compan ° 
Chadburn iBhip) Tele. Co, 
Chambers, Scott & Co., 
Chaplin, Alex. & rg id... 
Chatwin, Thos.. 
ae eOCrank & Fores Co., 








- 4 
“108 
108 

8 


ome Cross Co,. a ° 
Clayton & Shuttlewor 
itd. .. 


Clayton, Bon & Co.. Ltd. 
Oleveland Saas Kng. Go. 
Clifton & Baird, Ltd. 1 

Olifton & Waddell .. 
Clyde Nail Co., Ltd. 
Clyde Structural Iron ‘Go. 
Clyne Engineering Co. 
| Coats Machine Tool o., 94 
Cochran&0o., Annan, Ld. .. 
Cole, Henry, A., & Co. Ltd. 
Cole Marchent & Morley, La. 10 
Coles, Henry J., Ltd... - ll 
Colley Eng, & Mach. C.. 51 
— W. W., & Oo., 
EAB, 20 os ce oe oe 


11 


Co. 
Bri Everite = o 


Ltd. .. 112 
Oraig & beosia, I 
Oraven Bros. (Manchester) 
Ltd 


Oresswelle’ Ltd. . 
—— Vaive & “Bog. “00. 
Cc ahem Produc ts, Ld. s 
Cc ushman Chuck ©o, 


Darlington 1 Forge Co. “14. 
Davenport Eng, Co., Ltd. 
Davey, Paxman & Co., Ltd. 
Davie Brothers, Ltd... .. 
Davis & Primrose, Ltd. ee 


Douglas, Lawson & Oo. 
Drum Engineering Co. .. : 145 
Drummond Bros., Ltd. .. — 
Drysdale & Co., Ltd. .. 
Dublin heat oN Léa. 139 | 
Pagms A C.&Co.. Ld. 
g. ae Wxks.0o. 14.1 
Biectris Co - 
Electro Mech, Brake Oo. :: 122 | 
Electro- _—— It. 4) 
. of 8h 





ita, . © 00 be 

Glasgow Iron &Steel Co.,La. 

ba? ves Railway Eng. Co. 
Ltd. 


| Glenfield & 
88 | Glover, W. 
| Good 


win, Barsby & 
Govan — Bag. Co 


Grafton 


Grant, Ritchie & Co.. Ltd 

Graphite aging Ltd. 

Graves & Go., 

Green & Boniding. Li td. 
| Gresham 


Guest & —. 


Gunther, W 


@ Sons. 
} Gotta Porchaa Rubber Led. 


Gwynnes, I 


Hall, J. P., 


Ham; Baker & Co., Ltd. 
Buchanan 
Sa 


Hamworth 
Hannan & 


Harley 8 


Garvey, G. 
Hatch, a 


+» ss 127 | Heenan 


Elliston, Evans & J 
Engineering Supplies, Ltd. 10 
English Electric Co. Ld. 
Entwisle & Gass, Ltd. 
Becher, Wyes & Uo. 
Rveritt & Co. 
Expanded Metal Co., “Ltd, 
Pairley, James, & Sone 


6s 
+ ae 
) 


28 | Fisher & Ludlow, Iitd. 


Foster Brothers, 

Fowler, John, 20o. (Leeds) 
France & Morgan «. «. 1 
Fraser & Chalmers .. 
Fraser, Douglas & Sons 
Friendenthals, Ltd. .. 

Fry's Metal Foundry 
Fuller-Lehigh Co. . 118 
Fullerton, Hodgart& Barclay]20 
Furness, Withy & Co., Ltd. 111! 
Galloways, Ltd, .. 


Fletcher, George, & Co., 1A. 
1 


Lta. 
. R.& W., Lealie 
2, Ltd. 


== | 
Co. Gardner, & Sone, Lad.” "S| 
2 Garrett, Richd 


14 
138 


1 
143 
140 
-- 

181 
~~ 12 


Kennedy, Ltd. 
T.& Co, La 


4 

. 10 
- 
+. M4 
+» 192 
» & 
+ 108 
148 
1 


Ltd. 


76 

be os 

& Sons, Lita. 

oe Ltd. 107 
-148 

Water 

> Led, .. 122 

&A., Ltd. 

4 

1 


4 
ler &Co., Led. 121 
& Co., 


vd 
Lid, 
108 & 143 | 


@., Ltd. 
Jonmaon & Philli 
Jones & Lamson 
Jones & Shipman, a . 
Jopling, E. & a Ltd... 
Kearns, H. W. 
Keith, J.& Blackman Co. 
Kelvin. Bettomiey & Baird, 


—— a, & Co. 
& Sons, Ltd. 
Kirkatail iene Co., Ltd.. 
re —— and 
Motor Co. 


Bons.. 
Laurenee, Scott & Co., ‘Lad, 
Lea er Oo., Ltd. 
_ ory On (Altrinchan) 





LA, 2 lt be. 
as | Harvey, @. A On (Lond) 248 | verpool 


Lioyds Bank Ltd. 
Spee = Co,, Ltd. 
Lodge Plugs Ltd. . 
Luke & pm) ag Lt 4. 
Lyon, Arthur & Wrench .. } 
fer a Products 


| usGowan, Wi 


| pete. 


Howden, James, & Oo. 
ih oo be wee ae 
udswell, Clarke &Oo.,[4. 136 


Hell Se. a Mk’g 
Hanelet 
Hunt & neon, Ltd. ° 


Wks. 149 


Co. , Ltd... 185 


oKile & Baxter . 
feRobie, John, ” Bone 
MeNeil, Charles, 14a. 
MacLellan, P. & W., Ltd 
Maiden & Oo., Ltd 





ming, Wardle & Co., Led. in 


Markt & Co. (London) 


reden, H. R., 
Marsden, 8., & 8 


26 
Marshall Bois 800 1A. 438160 
M i 


assey, B. & 8., Ltd 


Maudslay Motor Co., Lea. 148 


Mavor & Coulson, —_ 
Maxwell & Fage 
Mead, wes Go., Eta. 
Meerloo Publicity Service 
. 1 
~ Son 5 Lea. 
Metallic Valve Oo. oe ee 
Metallu: . LA. 
Metropolitan- -Vickers Elec- 
trical Co. se se 
Middleton, Robt..& Oo. ;: 
Midland Presswork Oo. 


143 | Midland Ls See 


and 
Mikron Led. eo ee 








ADMIRALTY CONTRACTORS. 


) 


* 308 
& Co., Ltd. 100 | 
127 
110 
Kennedy's (Carntyne) Ltd. 109 
Kénnicott W ter SoftenerOo 140 
105 Ad. Tr 
108 | Niles-Bement-Pond Oo, 
150 | 


} 
31 | Piggott, ad 


vila, & Oo. 
Se pester Holland, Led Py 
23 


* ue 




















fapier B Ltd. 

National "Boiler & General | 
Insurance 

National Gas Engine Co., a “i 





N neering 

Newall's Insulation Co. .. 142 

Newbold, Walter &Oo. .. 22 

Newton, Bean & Mitchell 7 

Nichols Pump & Eng. Co .. 142 

Nicholson, W. T., & Clipper 
Oo., Ltd 


David 
Scottish Stamping and jing, 


Scottish Tube ba Ltd. 1410! 
Aa... ‘ + so 36 


ra 
N. E. Marine Eng. Co., Ltd. 31 
N. European Tdg. Co., Ld. a 
Normand, Augustin 
Notcatt, Walter P., Ld. 
Oakey, J., & Sons, Ltd. 
Obio Blower Co 
| Oriental Bube Co.. Ltd. 
, Samuel, & Co. Ltd. 
Oxy-Acetylene W'ding Co, 2) 
Paisleys Lad... .. .. «. 116 


oe 18 
~ la“ 


ab 
fife 


Patent Die -Casting Oo., 

Ltd. ~ « 1 
Paterson ‘Engineering Co. 
Paul, Matthew, &Co., a 

Peckett & Sons, Ltd. ., 4-4 


oe 


8 


iP 





ia 


Pickles, John, & Co. “ 





Plenty & 

Pollock & Mosnab, I ta. . 
Pontifex & Wood, ltd. .. 188 
Popes Electric Lamp Co. 60 
Pott, Cassels &Williamsoo 99 
Powerite Steam ae 107 
Erateiss Bros. a 





40 Stephenson, R., & Co., Lad. 135 
m Gauges, Ltd, .. 186 Sterlin Ltd 
PremierOooler & Eng.Co, Ld. 120 bp es 

-. 124 | Steven & Struthers 

1 tewarts & — —_ i a! = 
Stokes, A., & Co. 
Stone, J., & Co 
Stothert rn Pitt, tea. 
Stringer, Bros. 
Sturtevant Eng. Co. eo ina.” 
Sugden, T., 
Sulser . 
Summers & Payne, Lia. 


ie 


112 
145 
1 


Taylor & Chalien, Lta. 
Taylor, Chas, (Birming 
| Telephone a Co., Ltd. 
4 Terry Steam ‘arbir.s Co. 
Thermotank Oo. . 


"139 





118 
1 





1) 


' 


es . 8 
12] & 123 | 
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18 | 
4 
145°) 





Watece, 


Wateon, Stanley J... 
— y)- H. a « 
wena iter & yon La 
Weir, G, & J., Ltd. 

Weldions Beast Tube Oe, oa. 140 
we -. C., 

We 

— n Wheeled Scraper 


Westinghouse Brake Co, 
BAB. 4. oc os os » 

Westwood, J., & Oo., =e 

Wheeler Con. & Bog. an 


Whitaker, D. 
White, H. B. & Co. 


Wilkin, Tudor, A 
Ww 


tlson, J, H., & Oo., Ud. .. 
| Winn, W. Martin & Ce. 
Wincott, G. 


@. P., Laa.... 
Electric 


@ | Wonham, yp & Goode 


Wood, Hugh, & Led... 88 
Worthington Soeae Lt. 49 
Yarrow & Co,, Lta. .. @%7 
Vorkebire Copper w 5 
Zenith-Carburetter Co., id. 31 


lid enter e 


«Wala WV. 
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MARINE ENGINEERS & BOILERMAKERS, 
WHITrHFInLD WOoORES,. GOVAN, GLASGOW. 


Tetecrams: “ Wuirerietp, Giascow.” 











wt YORKSHIRE COPPER WORKS «= 


Lamps. 


Have Supplied Tubes for the } 
“Queen Mary,” “ Audacious,” Bese fg ae “Monarch,” “ 


COPPER, 
BRASS, 


4e32, * 


a; 





hts, VIB, — 


D> 


King George 


v" “Thunderer” “ Orion,” 


Canad "8. B.C.” (4th and 5th Editions), Lievers, Seuct, 
Western Union, Marconi International. 


“Marlborough,” “Tiger,” “Delhi,” “Queen Elisabeth.” “Warspite,” “Valiant.” 


TUBES 


Centurion,” “Oonqueror,” “Benbow,” “New Zealand,” 


CONDENSER 
TUBES. 


SOLE MAKERS OF *“BEMLAL” BRASS CONDENSER TUBES. 








ENGINEERING. 


NVEYOR-ELEVATOR 


BULL BRIDGE WORKS, 
Accrington, Lancashire. 


CONTRACTORS TO H.M. GOVERNMENT. 


(Dec. 26, 1919. 

















SPIRAL CONVEYORS. | STOKEHOLD CHAIN ELEVATORS. 
GRAIN CONVEYORS. | GRAIN ELEVATORS. BALE ELEVATORS 
TRAY GOVEYORS. COAL ELEVATORS. ‘ 
National 
elegrams: Telephon 
, oilindidk No. 2779. 
Accrington.” 
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TTT es LEA LLL Le LL LLL LL ee EL LL A LL a Le OL es LLL LLL SILL CCL 
= Telegrams — TD Telephones— = 
= “ REPSOV ny it z 
= ’ and = 
= PORTSMOUTH.” 2138. = 
: ay z 
= PORTSMOUTH. z 
H ESTABLISHED OVER FIFTY YEARS. . 
ENGINEERS AND SHIPBUILDERS. ~ 
F REF AING OF ALE KINDS. x 
= We can quote for SMALL VESSELS, YACHTS, TUGS, BARGES, STEAM and MOTOR LAUNCHES. 2 
= Various Sizes of STEAM ENGINES and BOILERS being built. REASONABLE PRICE AND QUICK DELIVERY. 2 
Pirie imine in hh nn nn nn TT Mmm mmm Mm TT 








COMO MY IN CONSTRUCTIONAL COs Ts 


can be obtained by using GOOD Malleable Iron Fittings——there are 
none better than— 


“7 BRAND MALLEABLE TUBE FITTINGS 


PERFECT CASTINGS——ACCURATE THREADS——GOOD FINISH. 8095 


INSIST ON “D” BRAND—Your Factor can Supply them from Stock, if not, Write »—MARKT & Co. (London), Ld., 98/ 1 00, Clerkenwell Rd. . London E.C 1. 























Brownhoist Coal Handling Bridge at the Plant of the Astoria 
Light, Heat and Power Company, Astoria, New York. The bridge 
is equipped with a 330 cu. ft. Brownhoist Bucket which handles 8 tons 
of coal at a grab. 


Brownhoist Bridges, Locomotive Cranes and Ore and Coal 
Handling Machinery are used throughout the World. And Brownhoist 
quality, gained through 40 years’ crane building and engineering 
experience, is the best possible guarantee to the proper solution of 
Write us when you wish information. 


BROWNHOIST 


Write for Catalogues. your handling problem. 


The Brown Hoisting Machinery Company 


2021 


40 years | in Crane Business Cable Address: Cleveland, Ohio, U.S. A. 
Bridge es ete., as well ix eather Gaaaae and Hoists. “ Brownhoist,” x. r Hayes, 12, Rue de " phaisbourg, Paris. 
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Telegraphic Addresses :— | Codes :—~ ' er 
“SIMONS, RENFREW.” 4 & ; | ] 4 ABC (6th Edition), 
“SIMONISM, LONDON.” se SCOTT'S (10th Edition). 

BENTLEY’S. 
Marine Dredge Plant 
TRAILING SUCTION HOPPER 
OF ALL DESCRIPTI 
To pun saamuanainaned DREDGERS. 
aa GOLD amp Lind BEcogen 
Constructors of P A E N 
HOPPER AND BARGE- HOPPER BARGES. 
LOADING BUCKET DREDGERS, FERRY STEAMERS. 
BARGE-LOADING, 


RECLAMATION & C U TTER REPLACE PARTS for EXISTING 


CUTTER SUCTION DREDGERS. 
INVENTORS AND FIRST 


rp HOPPER - opens SunDeInS 











W*. SIMONS DG R - RENFREW - 





and CO., LTD. near GLASGOW. 


Lownon _Orrice: 83, VicToRIA St, 8.W. 
ae NEWTON, BEAN & MITGHELL, 


Engine Builders and Millwrights, 
DUDLEY me BRADFORD. 
“ ADROIT, DUDLEY ILL.” 
‘Phone? 125 DUDLEY HILL (lines), 


STANDARDISED MANUFACTURES 


TANDEM, CROSS COMPOUND, and 


VERTICAL ENGINES. 
All with our Improved Piston Drop Valves 


CONDENSING PLANT. 
TRANSMISSION MACHINERY 
Of all kinds. 


ENGINES INDICATED & DETAILED 
REPORTS 


| We is eel etary ci eon 


— 
A 


HAM, BAKER & CO., Limited, 
CARRY LARGE STOCKS 


| READY FOR IMMEDIATE DELIVERY 














900 HORSE POWER TANDEM DROP-VALVE ENGINE. 














== 








OF 


SLUICE, REFLUX and AIR VALVES, 
HYDRANTS, SURFACE BOXES, PENSTOCKS, &c. 








Address— 


HAM, BAKER & CO., Limited, Engineers, Jron § Brass eaetaias 
relate BhaeDERN, WORCS, Langley Green, BIRMINGHAM. 87 ‘jinedien, 


——— 2 em 





























CAMMISS “NU 


Is RPELIEABI EF. 





Single Nut and Bolt 
securely held. 
160, Alma Street, 


E. E. CAMMISS, WEST HARTLEPOOL. 


Send for Sample 
Washer. 








Od. 6431 ’ 


Govan, 


CRANE 









ELECTRIC, STEAM, 
HAND, 


OF ALL TYPES. 





Winding & Hauling Engines, 











Sheerlegs.  Slipways. 





& CO., LTD., 


GLASGOW. 





ENGINEERING. 


T-LOGK” WASHER 
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ILSTON.. 


TOA 
ON 


IALISTS INSHEET METAL 
ESSINGSESTAMPINGS 


EVERY DESCRIPTION IN 
STEEL. |RON .COPPER & BRASS 
FOR 
ENGINEERINGMOTOR&ALLIED TRADES 


IRON PLATE &SHEET METAL WORKERS. 











—— 




















MINISTRY OF MUNITIONS. 


FOR SALE. 


Sunbeam “Arab” 
AERO ENGINES 


FOR USE AS STATIONARY ENGIN ES 


The above Engines can be run on Town 
or Producer Gas, Paraffin, or Petrol. 








They would be especially useful for Peak Load, occupying an 
extremely limited space, and are simple and easily maintained. 


All information regarding Technical Data, and Permits to View a 
Working Installation, can be obtained from Tut CONTROLLER, 
ArrcraFt DisposaL DEPARTMENT, WELCOME CLUB, Earu’s Court, 
(Nearest Station—West Kensington—District). 


Telephone—Western 4950. 
Telegrams—“Clearhouse, Aerosupply, London.” 





Nore.—For particulars of other Government Property for Sale, see SURPLUS, 
price 3d., at all Bookstalls ; or by Quarterly subscription of 2/-, post free, payable in 
advance, to the DirEcTOR OF PUBLICITY, Ministry of Munitions, Whitehall Place, 
London, S. W.1. C 358 
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— And it remains a Permanént 
Protection from all Destructive Elements. 
THs recommen?at‘on of EVERITE and ASBESTILITE FP oofing and Building Materials 
carries special weight with Engineerin and Colliery Owners. Only materials of the 
manency can be used cases of exrosure to so many destructive agencies. 
and ASBESTILITE are the most natural materials with which to construct 
Acid Houses, Boiler Houses, Blacksmiths’ Shops, Coal Bunkers, Cooling Towers, Dock 
Sheds, Engine Houses, Elevators, Electric Shops. Forges, Foundries, Generating Stations, 
Laboratories, Loco Houses, Machine Shops, Offices, Pumping Stations, Power 
Stora Warehouses etc., etc. In fact, there is no construction where EVERITE and 
ASBESTILITE cannot serve. 
Ou Laboratories and Engineering Works for experiment and research ensure a uniformly 
hi.h grade product of unexcelled merit. Write for particulars. 


“uve EVERITE & ASBESTILITE 


ASBESTOS-CEMENT BUILDING MATERIALS 
CORRUGATED SHEETS——FLAT SHEETS-——SLATES—TILES 


FOR ALL BUILDING PURPOSES 


OBTAIN A SAMPLE OF EVERITE and coavince yourselves that it is not 


greatest 
EVERI 


m re'y waved but scientifically corrugated to a great depth. The whole strength of ‘jj || 


the sheet lies in its depth of corrugat.on, and in this respect EVERITE is pre-eminent. 
Unrestricted supplies available for Home and Export. 

llusrrated Catalogues, Quotations, Samples, and full particulars from Sole Manufacturers : 

BRITISH EVERITE & ASBESTILITE WORKS Ltd., 


29, PETER STREET MANCHESTER, England. 
Phone: 73790 MancuesTer. Cables; “* Evertre, Manchester”—All Codes. 
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EFT DHRAULISC 


ARMATURE PRESS 


SPECIALLY MADE FOR PRESSING ARMATURES ON TO SHAFTS 
ALSO SMALL WHEELS AND SIMILAR WORK. 








USEFUL TO ELECTRICAL ENGINEERS. 





THE PRESS IS FITTED WITH AN ADJUSTABLE HEAD, WITH 
OPEN SLOT, THROUGH WHICH THE SHAFIS CAN PROJECT. 


HOLLINGS & GUEST, Ltd., 











Thimble Mill Lane, Birmingham. _ 











expert says. 


Professor W. A. BONE, at a meeting 
of the Iron & Steel Institute said! 


" UCH yet remains to be 

done before British Iron 
and Steel Works attain anything 
like the practical ideal of fuel 
economy. So far as I can see, 
fuel costs will be the biggest item 
in Ironvand Steel production... J. 
The problem of fuel economy 
is one rather of scientific 
organisation and co-ordination, than of thé discovery of new principles. 
In all the larger works there ought to be an organised staff wholly 
engaged under competent direction in controlling fuel consumption.” 


Piuto Rope Pipe Covering. 


Be first step towards reducing fuel costs is to insulate all 
uncovered pipes and flanges with Pluto Blue Asbestos. For 
Blue Pluto Rope Pipe Covering is showing its remarkable insulative 
and fuel saving properties in hundreds of large factories throughout 
the country. 


Let us send you data which will show exactly how much you annually 
lose by having uncovered pipes. We will also enclose Government 
Test Reports which leave no doubt as to the most efficient insulators, 














Portion of Tannery. 


THE The period of expansion is definitely here. 


Expansion Factories, Warehouses, Public Institutions, Dwelling 
Por d Houses, &c., will shortly be springing up everywhere, and 

eriod. Railways, Roads and Public Works will be expanding on 
a scale hitherto unheard of in order to cope with the 
coming inflow of world trade. 


phe tide is commencing to flow. Be ready; You cannot afford to waste 
valuable months, perh years, constructing your new buildings, extensions, or 
works by old-fashion d methods. The name of Somerville signifies speed in 
Construction and erection, efficiency in materials and men. 

Steelwork and ferro-concrete are the efficient building materials of the future. 


We shail be glad.to.guote for any kind of Building 
or Public Works Construction. Advice gladly given. 


D. G. SOMERVILLE & CO., Ltd.” 
120-122° Victoria St., Westminster, S. W.1. Works : New Cross, S.E. 





GEORGE FLETCHER & Co. Lo 


DERBY. 


— 


¥ 


COLLIERY, 
CEMENT 


MINING AND 
WORKS PLANT 


“AMARILLA” PATENT 


KEP GEAR 


oN “2p ; js 4 


—<- 


DARD. SIZES. 


Send us 





your Enquiries 
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STONE AND 


COAL SHERS 
RUS ENG. 
Ci LEICESTER 


GOODWIN BARSBY&C° 


THE 


GLEVELAND 
BRIDGE ano 
ENCINEERING £0... 


Spzriniate So Ga Pevign, 26 


fp int, i oy 


Haan Orriog AND Worxs— 
DA BEL.ING Ton. 


oe RN eR 


—~ 


Hindley 


Vertical 
Multitubular 


BOILERS 


Satisfaction — 
anda- - - 
small fuel bill. 

WRITE 


i] E. S. HINDLEY |Nf 
AND SONS, 


11, Queen Victoria 
- Street, - 


LONDON,E.C.4 
*Puows : 9804 Cir. 


7669 




























We have got r] 


PINE 


in Stock for Immediate Delivery, 
as follows :— 
1 in., 14 in., and 2 in. x 7 in. and up, Best Quality, PINE SIDINGS. 
8 io. x 7 in. to 11 in., Seconds, PINE DEALS. 


3 in. x 7 in. to 11 in, Thirds, PINE DEALS. 
1 in., 1+ in., and 2 in., Unsorted Quality, PINE SIDINGS. 


JAMES W. SOUTHERN & SON, Ltd., 











STORE STREET SAW MILLS, MANCHESTER. 





“RUSSELL” 


DOC SPIKES 


a ey St eee 
oe 


JOHN ry RUSSELL, 
“Clydesdale Nail Works, WIBHAW, , SCOTLAND, 


ELEGTRIG. CONTROL LTD., 

Bridgeton, GLASGOW. 
“Empire” 

_)| Automatic Controllers. 


See Display Advt., page 10, Dec. 12. 














ALEX. FINDLAY 8 C0., Ltd. 


Sice! Roof and Bridge Builders, MOTHERWELL, N.B. 


Structural Engineers, . ... 


Contractors for all the Main Butldings for the FRANCO-BRITISH eS 
LONDON, 1908, covering a total area of 560,000 square feet; also for 
the Grand Stadium, area 200,000 square feet. 


Aut Kinos oF Sree. SrrucTuRES DesianeD AND ExsOuTED. 


9262 


SPEC'ALITY :—HYDRAULIG PRESSED STEEL H FLOORING FOR BR 
Head Office . city MOTHERWELL, N.B. 
London Office 9, VICTORIA STREET, S.W. 


TeLeensMs;: FINDLAY, MOTHERWELL, PARENEUK, LONDON 





> 


Maiden 


& Co., Ltd., 
Machine Tool 
lakers, 


HYDE, Cheshire ' 


TURBO-PUMPS 


for High and Lew Pressures, 7580 

















Complete Hydr. Installations, Water 
Turbines, Pipe Lines, Zoelly Steam Turbines 


ESCHER WYSS & CO., 8.A., Engineers, 


37/19 108, Victoria St., Sastentncter, aw. 


























Sight Feed Lubricator 


Sole Makers of 
Adams Patent Seafield Mechanical Lubricater 
and Grandison's Piston Type Lubricator. 


STEAM KETTLES 


for Canteens Ships, etc. 


The Steam Cylinder Lubricator Co, Lé 


BT! Gordon Works, Lr. Broughton :: MANCHESTER. 














EVAPORATORS.~ 


“=: 1/ Richardsons, Westgarth & Co. Ltd 


HARTLEPOOL, MIDDLESBROUCH & SUNDERLAND. 
See Large Advertisement Nov. 14, 


@ 




















Cole, "Bratton? & Morley,Ld. 
Displayed. advt 


Yorks. 
. Dee. 12, p. 23. 























We have a First Class 
DESIGNING STAFF 


at your Service, 
We Make ... 
PRESS TOOLS 


for the Best 
the 


not 








Firms in 

Country. Why 

for YOU ? 
1633 


LTD. 





THE 
MIDLAND 


PRESSWORK 


Co., 
— DEPT. E., COVENTRY.— 








PRESSINGS IN ALL METALS. 








THERMOTANK Co. 


Heating and Ventilating Engincers, 
55, West Regent Street, 


GLASGOW. 


See last and next weeks illustrated advertisement. 


8022 











“SBmixmkoO” 
— 600000 HP tm Servien — 


WATER TUBE BOILERS and 
MECHANICAL STOKERS. 





























@) THERMOMETERS 


RECORDING. 


0° to 1800° Fah. 
424.x%. EF Us. 


CAPILLARY TUBING, 
Up to 60 yards from Source of Heat. 








ENGINEERING SUPPLIES, Ltp., 


SUFFOLK HOUSE, 5, Laurence Pountney Hill, E.C. 4. 


Telegrams: “ PROBLLS, LONDON.” 7798 Telephone: CITY 2630 


SYDNEY SMITH & SONS 


[GRANIC 


ELECT RIC ee LTD 


















Catalogue ill 
BOILER MOUNTINGS 
_end PORTABLE ERGINES and BOWSRG. and » si 
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‘Telephone No 


verre, “The Lancaster” == 


ae, 
(R.T.M.) 


DOUBLE METALLIC 


PACKINGS 


anh PISTON arch ann VALVE sam 


FOR ALL PRESSURES, SPEEDS, AND SUPERHEATS. 


Descriptive Circular Post Pree en Application. 


FIRST ORDERS ALWAYS “ON APPROVAL.” 


LANCASTER & TONGE, LT. 


Sole Makers of ‘‘The 1, Tigtons, Lim Limit Piston Rings, 
4; 4 Steam Dryers, Machine ite Moulded eels, 


PENDLETON, MANCHESTER. «x 



























Installations 

Periodically Inspected. 

Reported upon 
also 






Formation 


Oy CH] 
Overcome. 


Many years’ experience ”° 
in the following Systems — 


ANY “so  LIME-SODA METHODS, 
PERMUTIT PATENTED PROCESS 


DIFFICULTIES SAND FILTRATION, 


With Existing Installations 
Pressure and Gravity 


ABSOLUTELY 
“ REMEDIED. rast 
TUD IRA, OiL ELIMINATION. 








Maintained 
by Arrangement. 











Specifications 
and 
Plans Prepared. 















15, New Broad St, LONDOME. a2. 


Oil 
Engines 


THE 
EXPERIENCE BEHIND THE 
ENGINE WE BUILD—OVER 100 YEARS. 








Knowledge of all the major and minor points of Marine Engine | 
requirements is one of the greatest assets to the Engine Builder. 


Our experience in this direction dates back to the first 
introduction of Engines for marine use,whilst as a guarantee of 
workmanship and proved methods we point to our remarkable 
experience spread over the last hundred and twenty-nine years. 


Have we your name on our free mailing 
list for a monthly copy of 


_ our useful Magazine, 
**OIL-POWER”’ ? 


Established 1790. 


PLENTY & SON LTD. 


Contractors to The Admiralty, War, Indian & Colonial Offices, ao. 
Kings Road, 


-rumt’Gta. Newbury, England. 
WE ALSO SPECIALISE IN MARINE STEAM ENGINES. 








Telephone: 
7 NEWBURY. 

















95, St Mary St, CARDIFF. 








BALATA BELTING. 


HENRY A. COLE & CO., LTD., INVITE YOUR ATTENTION 
TO THE FOLLOWING INFORMATION, VIZ., 

THAT THEY ARE MANUFACTURERS OF BALATA AND 
OTHER TEXTILE BELTING. 


THEIR FACTORY IS FITTED UP WITH THE MOST PERFECT 
MACHINERY THAT SCIENCE AND EXPERIENCE CAN DEVISE. 


THEY HOLD LARGE STOCKS OF ORDINARY WIDTHS, 
AND CAN MAKE ANY SPECIAL SIZE FROM 1” TO 60” WIDE AT 
A DAY'S NOTICE IF NECESSARY. 

YOUR ENQUIRIES WILL BE ESTEEMED. 


HENRY A. COLE & CO., LTD., 


‘Coronet Works, LIVERPOOL. 


Ane aT Baaurornt Roan Works, BInKenHEAD. 7480 
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“HALLSIDE” 


BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manafacturers of— 


MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bare required for Ship, Boiler, 
and Bridge Building, and other construocti 

CASTINGS of all kinds and 
Sterns, Posts, Anchors, 

RAILS, BILLETS, FORGINGS. 


AXLES of ) af highest qualiay. | 4: meet the requirements of Home 
































rrare.- — Locomotive mania Wagon, to all requirements. 
SPECIAL STEEL of all kinds for constructive purposes. 


STEEL COMPANY or SCOTLAND 


23, ROYAL EXCHANGE SQUARE. LIMITED 


GLASGOW, 












TELEGRAPH 
ADORESS 


“STEEL” Grascow. 


7310 














VALVES 
BOILERMOUNTINGS 


—_—_—_—_—_————- 





UNEQUALLED 
MAKERS OF FOR 
ALL KINDS OF SIMPLICITY, 
RELIABILITY, 
VALVES AND EFFICIENCY, 
BOILER TURNBULC'S DISCHARGING 
PATENT 
CAPACITY, 
MOUNTINGS, CLAscow er 
STEAM TRAPS, AGENTS 
WANTED 
T G 
Tr WHERE 
GEARS, UN- 
CAPSTANS, REPRESENTED. 
WINDLASSES, CORRES- 
PUMPS, &c. PONDENCE 
INVITED. 
Dead Load Safety Valve with Lock-up Cover 
SEE ———————— 


APPROVED BY HOME AND FOREIGN GOVERNMENTS, BOARD OF TRADE, 
LLOYD'S, AND INSURANCE COMPANIES. 7052 


ALWAYS SPECIFY 


TURNBULLS 


ALEX. TURNBULL & CO., Ltd., sisnopsriecs, GLASGOW. 
Telephone—49 & 50, Bisnorsriccs. Telegrama-—Vatva, Guascow. 











Comet No. 2. 


-15./ Carbon Steel 


forges and machines easily and after case 
hardening produces a glass hard surface and 
tough core. Eminently suited for Cams, Cam- 
shafts, Worms, Bevel Gears, Pinions, Pins, etc. 
Constant and regular supplies can be arranged. 

Send for pamphlet giving specifications of our 

15 Lading grades of Carbon and Alloy Steels. s144 
W. GILBERTSON & CoO.,.LTD., 
6, Lancaster Place, Strand, London, W.C. 2. 


Telephone: Works: Wires: “‘Gilmaximp” 
Gerrard 4265. PONTARDAWE, Rand, London. 


‘OMET STEELS 





gra. 


















































For ENGINEERS, &c. 


Highest Quality. 


“Octopus” Chain Pipe 
Wrenches 
“Octopus” Pipe Cutter 

Ratchet Braces 
Taps, Dies and Reamers 
Smiths’ Tools, Tongs, &c. 


Sole Makers— 


ALLDAYS & ONIONS, Ltd., BIRMINGHAM, 
Indian, Agent— and at 
cy ee 58, Holborn Viaduct, LONDON. 


BOMBAY PresiJency 
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GaALLlov“rrS 


Telephone —68t2-3-4 CENTRAL 














HEATING COM 
SURFACE, SAVING. 
MODERN yj HIGHEST 
DESIGN. EFFICIENSY 





GALLOWAY PATENT BOILER. 


ENGINES | BOILERS 


1606 


COLLIERIES, STEELWORKS, FACTORIES, PUMPING 


























WALKER BROS. cwicam, 


Godes:—A B C, 4th and 5th, Liebers, Moreing. and Neal Mining Code, 
Al Universal Mining, Western Union. 


ESTABLISHED iscc. 


AIR COMPRESSORS 


with Valves to recent 
Patents now at work (or 
on order) indicating over 


150,000 HP. 


Raising our total output 
during 40 years to 


620,000 I.HP. 


Patent Unloading 
Device for Power- 
. driven Plants. 











~ Coe 4 Steam Two-Stage Air — 
ang Dagens, cee alves to Walteers’ Latest Pat 





Winding, Hauling, and 
General Mining Machinery. 


VENTILATING FANS 


of the Walker 
“Indestructible ” 
type. 


Capacity of Fans at 
work or on order: 


105,000,000. ; 


cubie feet per min. 





HIGH MECHANICAL 
EFFICIENCY 


whether driven by 





A pair of Four-cylinder Triple Bapansion Driving Engines, 
steam or electricity. with Corliss Valve Gear. 7481 








Pagefield tronworks, WIGAN. 


Telegraphic Address: “ Pagefield,” Wigan. Telephone; No. 14 Wigan (2 lines). 


STATION WORKS, 


DARLASTON. 





BRIGHT 
URAWN 


BRIGHT 








aT CEL 
BARS 
HEX 
SQUARE, 
& ROUND. 


PHONE 
7S. 

















TELEGRAM®S- 
ACCURACY © 























Bai 


y/ 3" HIGH GRADE 


MACHINE TOOLS 


for Railway, Engineering, Boiler 
Shop and_ Shipyard Planis. 





WOOD WORKING MACHINERY. 





BALING PRESSES AND 
CONCRETE BLOCK PRESSES. 





£Q 





“KEYSTONE” HEAVY DUTY 
ALL STEEL SAWING 
PULLEYS. MACHINES. 
W. A. WALBER & CO 
ENGINEERS, 
38, Victoria St., Westminster; S.W. 1. 
Telegrams— 1918 Telephone— 


“ Vilvalle, Londen.’ Vioteria $190 (2 lines). 
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Chemical Laboratory Glassware 
and Porcelain Resistance Glass, 
Soda and Lead Glass Tubing 
and Rod, Porcelain Combustion 
and Pyrometer Tubes, &c., &c. 


Highest Grade of British Manufacture. 


The above can be supplied by the 


British Chemical Ware Manufacturers’ 
Association, Limited, 


who are the actual manufacturers. 7 


For your own protection note that each article bears 
the Trade Mark of the maker. For further particulars 
and prices, &c., apply to the Secretary, British 
Chemical Ware Manufacturers’ Association, Limited, 
51, Lincoln’s Inn Fields, London, W.C. 2. Samples 
may be seen at the Offices of the Association. 








lI 




















FINDLAY’S 
SPECIAL MOTOR METAL. 





The most reliable alloy on the market for bearings 

working under the severest conditions, such as 

bearings of Aero Engines, Motor Transport, Heavy 
Marine Engines, &c. 


GLACIER METAL. 





OUR STANDARD METAL FOR 
GENERAL ENGINEERING WORE. 


Specially recommended for bearinge of Electrical 
Machinery, Rolling Mill Plant, Stone Orushers, Colliery 
Repairs, Tramway Motors, &c. 





Glacier Anti-Friction Metal Co., Ld., 


Waldo Road, s318 
WILLESDEN JUNCTION, LONDON, N.W. IO. 














ae 




















For all purposes, 
especially where 
exceptionally 
severe service is 


encountered. 





a All Couplings are 
well balanced, 
resilient, 
and 


reliable. 








ELECTRO-METALS “Z.V.’’ FLEXIBLE 





SHAFT COUPLING. 


ELECTRO-METALS Ltd., 





Head _ Office: 56, Kingsway, London, W.C. 2. 


TELEPHONE: 6420 HOLBORN, Txirerams: ‘‘ PROCESSES, "PHONE, LONDON.’ 


Works: STOKE-ON-TRENT, STAFFS. 


1872 | 





Gas VESSELS. 


Weldless Steel Gas Vessels 


OF ALL DESCRIPTIONS. 








Air Reservoirs, Ammonia Flasks, 


Acetylene Flasks, 
ALL SIZES AND CAPACITIES, BOTH 
AND METRICAL. 


IN ENGLISH 


Solid Drawn Steam Pipes. 


LIVE AXLE SLEEVES 


Motor Car Forgings a Speciality. 


Hollow Forgings of every description 





THE PROJECTILE & ENGINEERING CO., L°- 


New Road, Wandsworth Road, LONDON, 38.W. 8. 














Telegrams: “ Profectus,”’ Loadoa. Telephone: Brixton 2117, 28, 2760. 








ell 
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_ QRINDING MILLS. 
> SMEDLEY BROS., Lo. 


Belper, Derkbyekire. 
































ws 





‘us 




















Better Driving Power invariably follows from the installation of 
Browett-Lindley Quick Revolution, a sa Lubrication Steam Engines. 
With Browett-Lindley Steam can rely on the constant, 
steady running of your plant nl the losses that result from 
stoppage of the power engine. 


Browett Lindley 


BROWETT, LINDLEY iy Co., Ltd., Sandon Works, Patricroft, Manchester, 


/ 4 


Work 


IMMEDIATE DELIVERIES. 








SEND US YOUR ENQUIRIES. 









BRASS PARTS up to 2 in. diam. 


ORDNANCE FUSE 
MANUFACTURERS. 


) 







NEW Piose 
SPRING STREET. <if| C() a Teh cen rand 
BIRMINGHAM. BIRMINGHAM 


MILD STEEL PARTS up to 14 in. diam, 






























London Office: Amberley House, Norfolk St., Strand. Glasgow Office: “ Sandon,” Westerton, N.B. 








MOTOR-DRIVEN  ‘* UNIVERSAL”’ 


PORTABLE RADIAL DRILLING MACHINE 


“ An indispensable Machine for Locomotive Builders” 


7 








DAVIE BROTHERS. — 
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Wakefield Patent 





me a eae ST ‘$ aM 
FM: 2: es | 









MECHANICAL LUBRICATOR |B) | me 
. Saturated and Superheated Steam, SS = : 


Gas & Oil Engines, Air Compressors, &c. 


BNGEINES NOW FITTED WITH 
Nearly . WAKEFIELD LUBRICATORS. 
7818 


C.C. WAKEFIELD & CO., Ltd., 


Wakefield Howse, Cheapside. London, E.C. 2. 





























LTD. HAARLEM 


FIGE HOLLAND 


SOLE BRITISH AGENT: BJ-ALLISON 
53, NEW BROAD STREET, LONDON, E.C. 2. 


Tele: ‘‘ Soundings, Phone, London.” *Phoue: London Wall 1137. Code: A B C (jh Edition). 


SN ae ae REFRIGERATING 
BARKER, SPINK, LEASE & Cor. y, MACHINES 























PARK WORKS, SHIPLEY, yorxs. = NAVAL TYPE. 


















SIGHT FEED 
LUBRICATORS. 
TALLOW CUPS. 
OIL SYPHONS. 


Lubricators suitable for Steam Engines, Gas 
Engines, and Air Compressors. Reliable and will 

more vgaer oma be ~— a neon 
rompt deliveries o auffer Lubricators in , 

brass and iron, tallow cups, oil syphons, drain SEAGERS, DARTFORD. Nae DARTFORD. 
and testcocks, &c. Large variety in stock. 


aa aria See to SEAGERS, Lt .. 


DARTFORD. 
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THERE IS ONLY (STEEL STRUCTURES 


ONE MACHINE 
(MANUFACTURED UNDER EXCLUSIVE PATENTS) 
WHIGH GAN CIVE YOU RANSOME 
_ RESULTS 
IN 
CONCRETE MIXING 


THAT IS THE 
ALL-BRITISH 


RANSOME 


THE MACHINE WHICH NEEDS NO 
ARISTOCRATIC INTRODUCTION. SLIDE STRUCTURAL oan Co., + 


RANSOME -verMEHR MACHINERY €O., L™ nn SCOTSTOUN, 


CORRUGATED, GLASGOW, 
reeghone- 14/16, GROSVENOR GARDENS, | cst — Pate 
aes VICTORIA. WESTMINSTER, S.W.. I, as: LONDON. | WESTERN 2052-2953. GLASGOW. 


So 

















ROOFS, BRIDGES, TANKS 














I 





























T= Swartwout Hydro- 

matic Steam Trap is a 
highly economical steam- 
saver. Using two of Nature's 
positive forces, buoyancy 
and gravity, the action is 
intermittent and positive, 
With only two moving 
parts the wear is reduced 
to a minimum. Water-sealed 
valve. Bucket float. Adapt- 
able to any pressure up to 


250 lbs. 





THE RAPID GIRDER SAWING MACHINE 


WILL MITRE A 20” GIRDER AND IS 
SPECIALLY DESIGNED FOR SAWING ROLLED JOISTS & SECTIONS 


up To 20” x 12” 






PATEN IED. 








Other Products: Steam, Air and Oil Separators; Exhaust Heads; Water 
Level Control Valves; Feed Water Heaters: Core Ovens ; Ventilators ; 
Ship Cowls; Sugar Entrainment Catchalls. 


For further information apply to the Export Department, 


THE OHIO BLOWER COMPANY, 


CLEVELAND, OHIO, U, 5S. A. 


Epwarp G. Hersert, LTD., 


ATLAS WORKS, Te.ccrams ; es 


LEVENSHULME, MANCHESTER. “Testeo. MANCHESTER.” 
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SMOOTH-ON 


TRADE MARK REG. U.S. PAT. OFF. 


IRON CEMENTS 


Make permanent repairs of steam, water o1 
oil leaks on iron and steel castings, boilers, 
engines, tanks, etc. 

Every Engineer and Foundryman should 
have a copy of our new 144 page illustrated 
Instruction Book. It is free. 


WALTER P. NOTCUTT, LTD., 
8, White Street, Moorfields, London, E.G 





Large stocks on hand ready for 
immediate delivery by 
LONDON. Messrs, F. A. PULLEN & CO., 
68, Harleyford Road, Vauxhall, S.E. if. 
BUCK & HICKMAN, Ltd., 
2/4, Whitechapel Road, E. 
Mr. JOHN TAYLOR, 10, Strand Street, 
THE WALMSLEY ENGINEERS’ SUPPLY CO., 
23, King Street West. 
A. DAWES & SONS, Ltd., 181, London Read, 
J. P. MOFFATT, 4543, Anlaby Road, 
A. E. SMITHSON & CO., West Bute Street. 
ANDREW MecLEAN & CO., 
109, Main Street, Bridgeton. 


BEWARE OF IMITATIONS. 


LIVERPOOL. 
MANCHESTER. 


HULL. 
CARDIFF. 
GLASGOW. 


| Send for New 
No.16 illustrated Instruction |ayere).¢ 











BARRY HENRY 
» x CO, LID. 


FOUNDERS & GENERAL 
ENGINEERS, 


ABERDEEN. 


TRANSMISSION OF POWER 
AND 


TRANSPORTING MACHINERY 
SPECIALISTS. 


DISINTEGRATING, CRUSHING, AND 
SCREENING MACHINERY 
FOR ALL GLASSES OF MATERIAL. 


a eR 
LONDON OFFICE: 


155 FENCHURCH ST., 


E.c. 








POWER PRESSES 


FOR WORKING SHEET METALS, 


GUILLOTINES, 


CIRCLE 
CUTTING 
MACHINES, 


SPINNING 
LATHES, 


THREAD 
ROLLING 
MACHINES, 


FRICTION 
PRESSES, 
etc. 





Hordera’s Rising Table Deep Drawing Press, 


HORDERN & MASON, 


ENGINEERS, ST. MARY'S, (* > Ww. HORDERN,) 
BIRMINGHAM, ENG. pis: 


Works Established 34 years. Telephone—Centra!l 3527. 



















THE 


VICTORIA 
MIXER. 


PLANTS 
SPECIALLY 
DESIGNED AND , 
CONSTRUCTED ~ 
FOR 
DOCK WORK. 


—— 


Tue VICTORIA MIXER. wens SUCCESSFULLY WI WITH 
CONCRETE, ORES, 


GLASS BATCH, FERTILISERS. 
Mixers in Stock Ready for Immediate Delivery. 








Full Particulars from 


STOTHERT & PITT, Ltd., 


38, VICTORIA STREET, 


LONDON S.W.1. 
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GRAVES’ 
Patent Fireproof Roofing Elvis 

















is unequalled for covering Sawmills, Timber Sheds, and OF 
Factory Buildings of all descriptions. It is slightly more REPEAT 
expensive than mof Roofing Felts on the market, but 

once laid it makes a permanent roof, and its proved ORDERS. 


fireproof qualities give it an obvious advantage over 
ether similar materials. Unlike mo Roofing Felts, 
Graves’ Patent Roofing lies perfedly flat on the roof. 











Over fifty years on the market 
— Once used always used — 


» Quotations given for Roofing fixed 
complete on customer’s boarding. 























Catalogue, samples and prices from:— oh oe {aa 
GRAVES ®& CO., Ltd., Orie! Chambers, ee  §=©6 PROVED 
14, Water Street, Liverpool; or ye ef Ys | vy, DURABLE AND 
GRAVES @& CO., Ltd., Finsbury Court ee ep “08 RELA 
Finsbury Pavement, London, E.C.2.; or buiesaiet 7608 
GRAVES & CO., Ltd., 45, Hope Street, Crosby Valve & Engineering Ceo., Ltd., 
Glasgow. [Established 1811]. 167, Queen Victoria Street, LONDON, E.C. 
ELECTRO-MECHANICAL 


BRAKES. 





ELLISTON, EVANS & JACKSON, C™ 


18, CROSS STREET, FINSBURY, E.C.2. &™ 
Telephones : Londes Wall 215 & 7303. we, pe grams : “ Elevanja, Finsquare, London.” 
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BIRSTALL Leebs 


6481 








STAUFFER" Si 
LUBRICAN Trine! 


| THE STANDARD MACHINE GREASE MADE" a 
| SOLELYAT OUR WORKS IN LONDON Mow YRS's 


“SOWAUAOT 





' oa a AN 1882 


“ADNIS IAI 3 














3s GUARANTEED GREASE TIGHT me ®iLIBRICRTOR CAPS SHI 


CLIFTON 2 WADDELL 


Oldest Established Firm in Scotland of 


METAL SAWING SPECIALISTS 


HIGH-SPEED 


Machine Tool Makers. 














BAND SAWING 
MACHINE, 


fitted) with 
Patent Swivelling 
Table, 








JOHNSTONE, near GLASGOW. 





BAND SAWS - CIRCULAR SAWS 
HOT SAWS - DISC SAWS - 


BEST AND MOST 
UP-TO-DATE DESIGNS. 


Over 1000 Machines in use. 7018 
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REDUCE YOUR BY BUYING 
PRODUCTION | neal oe “APEX” 
cosTS % me LATHES. 














A very large num- 
ber of these Tools 
were supplied to 
the M. of M. and 
the Admiralty 
during the War 
for use on HIGH- 
CLASS PRE- 
CISION WORK. 


Suitable for either 


Your policy is, we 
are sure, to have 
the BEST, and the 
BEST is always 
the CHEAPEST. 


That is the reason 
why you should 
consult us regard- 
TOOLROOM or ing 64 in. LATHES. 
Manufacturing ROUTE UTES ie ee Send for Illustrated 
purposes. ' List TO-DAY. 




















































WELLS" INCANDESGENT 
oll LAMP, 


IMPROVED 
PATTERNS. 
A Cheap, Brilli- 
ant,and 
less Light from 
Paraffin or 
Petroleum. For 
Inside and Out- 
side Lighting. 
Stormpi oof, 
Simple and 
Economical. 


300 to 
1000 CP. 








With Removable Vaporiser, quickly 
detached and readily cleaned, without 
displacing tee or mantle, 















































THE E MOORLANDS ENGINEERING 6C0., U™ 
lh | 
TELEPHONE 101. STAEr}Es. 
peer :—FRY’S, Ltd., 46, Upper Thames Street. 7864 NEWCASTLE-ON-TYNE :—E. CLEATON REES & CO, 1, Eldon Square 
= 
tt 
2 
3 Pe 
2] 
# 
~ — 
) 
ay 
1 : 
lf SAM! DENISON 
4 & SON LTD 
n FAR HUNSLET ; 7105 
8 LEEDS 
A 
4 London Office: 28, Victoria Street, Westminster, S.W. 1. 
) Telegraphic Address: “‘ Denwatest Vic, Lendon.” Telephone : 1883 Victeria. 
1] 





































ROYLES 


PRESSURE FILTER. 


Largely used for filtering River, Canal, 
and other Waters for Manufacturing 
purposes. 

All matters in suspension removed, and 
a clear water produced from turbid 

sources. 


Cleansed in 5 minutes by means of 
Steam Air Injector and back flush 
of water. 


Waters analysed, and advice on treat- 
ment for any particular requirements 
free of charge. 4035 


ASK FOR CATALOGUE. 


ROYLES LIMITED, 
SPECIALIGTS. 


ENGINEER® AND 
IRLAM, nr. MANCHESTER. 










































































WELLS’ 


“LIGHTNING” 


PAINTER. 


(Wallwork & Wells’ Patents.) 
PAINTING BY MACHINE. 
GREAT SAVING IN TIME, 

- PAINT AND LABOUR, 











PAINTING SPEED—8 | sq. ite. x minute. 
The ~~ een eae 
with scanpoeneed alr, iter: from exioting air 
main or from our special compressors. 


KETTLE TORCH LAMPS. 


THE MINER'S FAVOURITE. 

THOUSANDS SOLD. 
Used exclusively by De 
Beers, Randt Mines, etc. 


Also largely used by 
Cont ractors, 


tiers,  Collieries, ete. 
LT 














by ota TORCH LAMPS. 


For Sperm, Rape, Colza, or 
other heavy Smokeless Oil. 
Also used for Kerosene. 

No. 6, 2 pint, Hook No. 3. 
No. 64, } pint, Hook No. 8. 
No. 52, 1 pint, Hook No, 8. 

























WELLS’ 
Removable 
Bung- 
Pour. 












7478 










Also made in GUNMETAL. 
oe en Oe ee ee 


os to and semoved 5 prevented. Meo copa 
pene, Wil abowy eae a MT + Y- 


i C.Wells 8 Go. or Pincnan? awe 





















Works! Oaraarven 8t., MANCHESTER. 
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LATHES and MACHINE TOOLS 
of every description. ~ 8129 
Also WOODWORKING MACHINERY. 





WALTER NEWBOLD# oF 


(Proprietors of Newbold’s Machine Tool Oo.), 
22, Martie Lane, Cannon &t., Londen, 2058 
Telegraphic Address :—-NEW BOLD, LONDON 





LSS 











OVERHEAD 


ELECTRIC CRANES ~ 





ALEXANDER JACK & CO.. 


Whitegates Eng. Works, 
MoT HE En ww Ex.x.. 














; 7 oT 
4 uted Pe 
. [ 





ey HUR LE 


Ni 





Prag 


™% 


So we erom: | 


ae: 
BA 


& sony 


ed NI : : i Aa 


y — 
3 
~ 
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||BIRMINCHAM BATES 


BRASS & COPPER; 


Wine, SHEETS 








"BIRMINGHAM, 
| SEAMLESS & BRAZED 
7~ TUBES 


my’ FOR BOILERS, CONDENSERS, &. 
a —“ BATTERY, SELLY OAK.” 


























REDUCE YOUR||| 
- COAL BILL. |} 
COA 


Sole Patentees . e- 
and Ma 


BELDAM 


PACKING & RUBBER CO., 


LTD. 
29 Gracechurch Street, 
LONDON, E.C. 3. 








V PILOP 


ror HIGH STEAM 


@ i 
My ) 
the ttt ») 


2d oN 


al] aa 


PNG 


Wi 


KT NK 


Pp ma DE 


PSE i fi 


Ta 

















THE METALLIC BEARING SURFACE, 
6S A SINGLE FLEXIBLE 
WHITES METAL BAR 
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800 Watt Lighting Set—1600 K.P.M. 


SMALL HIGH SPEED 


INTERNAL 
COMBUSTION 


1b B.H.P. 


ENGINES. 


1 K.W., 








DIRECT COUPLEO SETS 
For driving DYNAMOS, PUMPS, COMPRESSORS 71868 
and ALL SMALL POWER PURPOSES. 2. 28 





AGENTS WANTED ABROAD. 


RENDLE, BLANCHARD & CO. Ltd. 


5, VICTORIA ST., LONDON, S.W. 1. 








HENDRY 


“BELTING 


—For Planing Machine, Lathe and 
all classes of Heavy Machine Tool Driving, 
HENDRYS'’ new patent Flexible construction 
gives a peculiar Elasticity and Spring not 
ound in any other Belting, and which acts 
as a cushion against heavy and irregular 
stresses, and reduces stretching and wear and 
tear to a minimum. ..... + « « « 








The experience of the largest concerns at 
home and abroad that HENDRYS’ 
mew patent Laminated Leather BELTING 
permits of higher speeds, heavier cuts, steadier 
running, and an all round increase of output. 
Gapeees favited. . 2. 1 Se 6 cw 8 te 


Ilustrated Booklet on request. 











Copyright Registered 


TERN ROR ANN 








JAMES HENDRY, ** 
252 Main Street 
Bridgeton, GLASGOW 




















HARVEY 


| Engineering Co., 


Lats = OL TD., 
M°ONIE, HARVEY & CB., L™ 
Scotland Street Engine Works, 
Head Office: 224, West Street, 


GLASGOW. 
London Office: 27, Mincing Lane, E.6. 


ESTABLISHED OVER 60 YEARS. 


MAKERS OF ALL KINDS OF 


SUGAR MILLS 


PATENT FIVE ROLLER MILLS. 


EARHRWVEI T'S 


Triple-Eifet . . 
. . Evaporator 


Now in use im all Sugar Growing Countries. 
AND EVERY REQUISITE FOR 


Sugar Plantations, 


SPECIALTY. 


SUGAR REFINERIES 


fitted up complete for 
refining all classes of 
sugar. 
HIGH-CLASS 


ENGINES 


MULTITUBULAR, CORNISH 











LANCASHIRE BOILERS. 


TANKS & WROUGHT IRON 
woRK |. 


OF EVERY DUSCRIPTION, 


Pelegraphie Address: °‘ Macenie, Glasgow.° 


Oabie Codes used: ABC, Ai, Liebers, Western 
Uaien, Bugimeering and New Business. 
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« 


A high-speed twist 
drill that bears the 
“‘Chatwin’’ stamp 
can be depended 
upon | 


q 


It is adapted for use 
in the hardest and 
toughest materials— 
under the most severe 
. drilling conditions. . 





It is made for hard 
service by special 
methods of manufac- 
ture and is guaranteed 
as to shape, clearance 
and perf,ct temper. 


THOMAS 


CHATWIN 


LIMIT=D 
VICTORIA WORKS 
BIRMINGHAM. 


7199 


co. B.C. 








No Rust-proof Coating will resist wear. But 
there are many running parts which must with- 
stand both wear and rust. The best non-rusting 
metals, in the past, had poor wearing qualities; 
the most suitable steels to resist wear were 


FIRTH’S 


STAINLES 
STEEL i 


defies both rust and wear. 





THOS. FIRTH & SONS LTD., 
SHEFFIELD. 

















Specialities. 


~~, 
%, 








ork | WeoT STEEL 
> a) | / 
wd ” 


THE 


om F MA TO 
Meee ean ee eon PANY. RKCALDY, SCOTLAND. 























EXPANDED 
METAL. 


For PRICES, SAMPLES, etc., apply to— 


The EXPANDED METAL COMPANY, I”. 


Head Office: YORK MANSION, YORK STREET, WESTMINSTER, LONDON, S.W. 1. 
Telephones: Victoria 8809 (2 lines). Telegrams: ‘“‘ Distena, Vec., Lonaon. 
Works: STRANTON WORKS, WEST HARTLEPOOL. 

Telephones: West Hartlepool 94 (2 lines). Telegrams: ‘“‘ Extansion, West Hartlepool.” 
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“Columbia” Bnght Cold 
Drawn Mild Steel” Rounds, 
a Hexagons, Flats, and 
Special Shapes. 





Free cutting. uniform throughout, and true to 
size. Suitable for case hardening. 


Supplied well greased in 5 cwt. cases. 


“Columbia” Tumed and 
Polished Shafting. 


All bars absolutely true to gauge 


Sw ty siitteet 


COLD-FINISHED 
Telegrams: Integral, Holb., London. 
Telephone: No. 1562 Holborn. 


COLUMBIA STEEL & ENGINEERING Co., Ltd., “S20: tics temera, London, W.C.1. 


———— ee 


The W. & B. 18" 
Duplex Mill 


in a busy repair shop. 


THIS i is an example of the 
wide scope of the W. & B. 
Mill, apart from its extensive 
use as a purely manufactaring 
machine. 
There are lots of rush jobs 
constantly passing through this 
big repair shop, and this 
machine gets a large share of 
them. 














































The pieces shown are commu- 
tator end bearings for 250H.P. 
traction motors. They have 
been re-bushed with bearing 
metal, and bored to 3% in. 
diameter by 8} in. long. The 
work on the left hand table is a 
cast iron cylinder for making 


piston rings. 


The W. & B. Duplex Mill is 
a sure cost-reducer. It gives 
double output with only one 
operator, and it sets a high 
of accuracy. 


Write us and well tell you why it 
will pay to get one in your shop. 


WEBSTER & BENNETT, 


Head Office and Works ; COVENTRY. 





DUNKERLEY 


and CO, Ltd. 


Iron d Steel 


WAREHOUSE STOCK. 


STEEL JOISTS, 
24" x« #7e" to 3” x 1". 
STEEL CHANNELS, 
15" x 4" to 2%” x« 13/16". 
STEEL ANGLES, 
8" x 3h" to g” x $". 
STEEL TESS, 

6" 7 6" to +" « -. 
STEEL FLATS, 
18" x +" to }" x 3/16". 
STEEL ROUNDS, 
84” to 3” dia. 
STEEL SQUARBS, 
5” to +” dia. 
STEHL PLATES, 
3/16” to }" to 8’ long. 
In all Standard Sections, cold 
straightened, lengths to 42’. 











A LARGE AND VARIED STOCK OF 


CROWN IRON, 
BEST, BEST SCRAP and 
BEST TURNING 1RON, 
HOOPS, — CONVEX, 


STEEL BRIDGE RAILS, 
BRIGHT STEEL, &c. 


TRON and STEEL 


HOOPS FOR BALINC, 


Plain & Painted, a Speciality. 


COMPOUND GIRDERS, 
STANCHIONS, ROOFWORK 


and 
CONSTRUCTIONAL STEEL 


Riveted up on the Premises frem 
Stock Material. 


Lt 4 
ATA” 
PATENT CONVEYOR TANK 
fer handling Metal Scrap, Coal, &c. 


ENQUIRIES SOLICITED. 
Section Book on application. 





Telegrams : Telephone: 
“AdAX, MANCHESTER,” 6490-6 (six lines). 


STORE STREET 


iron and Steel Warehouses 


MANCHESTER: | 





Se Ves 
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UMEC 


TO SCIENTIFIC INSTRUMENT MAKERS, 

SHIPBUILDERS, & ELECTRICAL, RAILWAY, 

TELEGRAPHIC, TELEPHONE, MOTOR and 
GENERAL ENGINEERS. 








7195 
By our Chemical Engraving and 
Dividing Process we produce 


The UMEC INSTRUCTION and DIAGRAM 
PLATES, SCIENTIFIC INSTRUMENT DIALS 
* amd SCALES, NAVAL and MILITARY 
PROTRACTORS and CALCULATORS on 
IVORINE, CELLULOID, EBONITE & METALS. 





Name Plates also Chemically 
Engraved on Metals, Ivorine, Etc. 


UNITED METAL ENGRAVING CO,, LD. 


Contractors to the Admiralty and War Office, 


40, HIGH ee. WEWOASTLE- ON- Shinar 


Ba. 1988 Central. T 


OXY-ACETYLENE 
WELDING C° L”- 


2ia, ST. VINCENT CRESCENT, 
GLASGOW. 


Telegrams: “srazina.” Telephone: CENTRAL 4612. 


CONTRACTORS TO ADMIRALTY AND WAR OFFICE. 


CASTING REPAIRS 


up to 5 tons. 7911 


MATERIAL.—STEEL, WROUGHT IRON, CAST 
IRON, ALUMINIUM, BRONZE, Etc. 
PROCESSES. — OXY - ACETYLENE, ELECTRIC 
and CAST IRON, BRAZING. 




















~ 





BOLTS, 
STUDS, 
NUTS. 





BRIGHT Work 
A 
SPECIALITY. 











§. Manspen a Son, ita. 


LONDON ROAD, 
_ MANCHESTER, wm, 


oo Mammen Pee. | 































KLINGHA’ BELT FASTENERS AND TOOLS 


(PATENT) 


Keeps the 
World’s 
Machinery 
in Motion. 


iil 


H 


| 


HAA 


i. 
HH 


’ 


Makes an absolutely 
Flexible Joint with 


SOLE MAKERS & PATENTEES :— 
the Maximum Economy. = 


W. T. NICHOLSON 





No Knock 
or Jump. Clipper Works, ae 
a, Salford, 
COMPLETE OUTFIT "© MANCHESTER. 


SENT ON APPROVAL 
FOR ONE MONTH. 





(ORIGINATORS OF THE CLIPPER METHOD OF BELT LACING) 





CLIPPER CO., LTD., 


Telegrams: “Clipper, Manchester.’ 
Telephone: 4826 City. 


- AND AT LONDON. 


& 











COO OIC SOOO OOOO Ooo ooo ooo OOo nooo oot oo oo ooo opo pop 


ls 





— 
~~ 
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BRITON FERRY STEEL CO., L”: 


BRITON _ FERRY, 
SOUTH WALES. 








Manufacturers of High-Class Steel by Siemens-Martin 
Acid and Basic Open-Hearth Processes. 


SLEEL. 


For Tinplates, Sheets, Agricultural 
Implements, Wire, &c. 


STEEL BARS. 


In Small Rounds, Squares, Flats, and 
Hexagons. Sections and Light Rails. 


STEEL BILLETS. 


Dead Soft and Carbon Steel for all purposes. 
Welding and Case-Hardening Steel. 


SPECIALITIES. 


Alloy Steel for Aircraft and Motor Parts. 
« Dead Soft Steel for Deep Stamping. 




















Taape Marx—“VOLFER” 1610 


CONTRACTORS TO THE BRITISH AND FRENCH GOVERNMENTS. 





ooyojoyololool oe otoyoyolootoinin tote 


woyowoylolololo 
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INDICATORS. 


PRESSURE GAUGES 





































































































DTT OH DEOU HAA E ERODE WALRUS LEATHER 
nw HIDES ano STRIPS 
BRECKNELL, MUNRO & ROGERS, LTD. Standard Quality Oak and Chrome Tanned 
oun. 50h Giana Se Seer teaieer ma 
Engineers and Contractors. Suivi as sino" a soe 
OAK enn -Qamienn Shahi 
HYDRAULIC RAM LEATHERS. 
PUMP BUTTS and HIDES for Export. 
MOTOR CLUTCH LININGS. BLACKSMITH’S 
WHITE and BROWN APRONS. RAW HIDE 
SPECIALISTS IN OVERHEAD LINES AND ROUND GUT MACHINE BANDING apo tte ds 
FITTINGS FOR ELECTRIC RAILWAYS AND All kinds of Technical Leathers used in Mining, 
TRAMWAYS IN INDUSTRIAL WORKS. cE a ae 
HIGH OR LOW TENSION LINES ERECTED Blackfriars, MANCHESTER. 
IN ANY PART OF THE COUNTRY. Telegrams: * Hides, Manchester. a 
MAKERS OF PANTAGRAPH COLLECTORS 
FOR ALL TYPES OF ELECTRIC LOCOMOTIVES, PERFECT SAFETY 
CURRENT COLLECTORS FOR ALL PURPOSES, GUARANTEED BY THE 
INSULATION OF ALL CLASSES, LINE EARS, 
SPLICING EARS, SUSPENSION FITTINGS, 
SECTION INSULATORS : :_ ETC., ETC, 
PTT TE o a oO 
THE TRIPLE LOCKING NUT 
7393 WHICH DEFIES THE MOST 
INTENSE VIBRATION. 
Joet us Quote for your Requirements. o o 8 
CAT ALOGUES ON REQUEST. ADOPTED BY ALL LEADING ENGINEERS, 
" i | o o 
Head Offices : THRISSELL STREET, BRISTOL. HOBDELL, Way & Co.; LT, 
Telegrams : ” Brocksell, Bristol.” Telephones > 3137 and 3138 Bewtol. || ||. 124=7, MINORIES, <<: 
Sa ed LONDON; Br. 
oe cw , " *. 
———EE——E——E—E———————————————_—_—__ TELE aM: quent ome 
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McKENZIE & HOLLAND, Ltd. 


Railway signalling of every description. 


POWER SIGNALLING 


carried out in conjunction with 
The McKENZIE, HOLLAND & WESTINGHOUSE POWER SIGNAL CO., LTD. 
Head Offices: 58, Victoria Street, London, S.W. . 
Telegrams: “Macksig, London.” Works: Worcester, England. Releahnas, 4760) Victoria. 














HAVE 30 YEARS’ MANUFACTURING EXPERIENCE BEHIND THEM. 


Are used by over 400 Collieries, many hundreds 
of Engineers, Crane Makers, &c., and a host of 
the leading Chassis Builders of motor wagons and 


cars, London and other Omnibus Companies, 
' &c., at Home and Abroad. $3 $3 $3 $3 


Send postcard for sample, prices and , 
terms, to the sole fact 


Brake & Clutch CRESSWELLS’ LIMITED, 
Lini nQs WELLINGTON MILLS, BRADFORD, YORKS. 


11, Bothwell Street, Glasgow ; Baltic Buildings. Gloucester Place, 


Swansea; 44, 45, Exchange Buildings, New Street, Birmingham. 


a r Contractors to the Admiralty, India Office, 
Telegrams: “ Asbestos,” Bradford. War Office, Crown Agents fer Colonies, 
Telephone: 950 Bradford. British Rail » de. 6302 


























a 

















ONY 


SIEMENS OPEN HEARTH STEEL 
Ship, Tank, 
Bridge, ZZ 
3 LZ, 


ad 


MIM MUAY 
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DAVID COLVILLE: SONS, [ 


GLENGARNOCK IRON & STEEL WORKS, CLYDE BRIDGE STEEL WORKS, 
GLENGARNOCK. CAMBUSLANG. 


DALZELL STEEL & IRON WORKS, MOTHERWELL. 


ATES, RAILS. JOISTS uy 
G:) IN SOFT, MILD, MEDIUM, HIGH TENSILE, H.H. TENSILE, 
NICKEL AND ALLOY STEEL. Nickm. STEEL BRAND. 























‘COMPOUND UNDERTYPE 
STEAM ENGINES 


CONDENSING AND NON-CONDENSING. 


EFFICIENT & ECONOMICAL IN FUEL 


From 24 to 190 Effective HP. 








RANSOMES, SIMS & JEFFERIES, Lo. 


—— ORWELL WORKS, 
AND 


46, QUEEN VICTORIA STREGT, LONDOW, E.C. 4. 


























LITTLE GIANT 


Close quarter Drill. Made in two sizes. 


The power of the motor is transmitted to the spindle through a compact train of gears, providing a steady uninterrupted rotation. 





1328 


LITTLE GIANT CLOSE QUARTER DRILL. 
Has proved itself a real necessity. An easy to handle, powerful drilling machine for awkward corners. 


THE CONSOLIDATED PNEUMATIC TOOL 6O., LTD. 


Head Offices : EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W. 1. 
WORKS: FRASERBURGH, SCOTLAND. Db hhAehheh, Seem, snanos.” BRANCHES ALL OVER THE WORLD. 





I 
ib 
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ELECTRIC STEEL CASTINGS- 


FOR ALL PURPOSES FROM A FEW 
POUNDS IN WEIGHT. 











MILD STEEL CASTINGS, L™ 


HAYMILLS, ue 
BIRMINGHAM. 














BLOWERS, CAS COMPRESSORS, EXHAUSTERS. 


of the Positive type. 
For INDUSTRIAL PURPOSES. 


DON EIN 


For Gas Works. 
For Chemical, White Lead, Soap 












Advantages and Features ;— 


and Oil Works. Absence of all Valves. 
For Pumping Gas, Forcing Air Simplicity of Construction and 
through Liquor, &c. small number of working parts. 


Working parts entirely enclosed. 
Good efficiency. Silent workiag. 


| THE 
Can be arranged for driving by 
Belt, Steam Engine, Gas Engine, . BRYAN DONKIN Co., Lo, 


or Blectric Motor. 


For Agitating or Mixing, &c. 





Engineers, 
Fig. 659.—View showing internal Parts of Machine. CHESTERFIELD, England. 


SOCIETE GENEVOISE 2nsruments 


HEAD OFFICES AND WorKS—GENEVA. 


MEASURING eee terion princisicn. | Give 




















apparatus and gauges used in the mass production 
of m te complete inter- 


parts. 
standard not subject to wear. Do not re Pomgeetiliny of components. Installed in many 7636 
works, —— 


ire the 
MACHINES. satis | ter iar wil comines te sindispea- | wel oar ‘sclentific institutions throughout the world, 
DIVIDING tow: ie ADWSeTABLZ LIMIT....2°S.-—2 


im several sizes and ee a 


MACHINES. “sae =" SNAP GAUGES. 22% 825 25 
LIMIT SCREW GAUGES. 3°: STANDARDS. 22. 


LONDON OFFICE | Represcatative for United Kingom - - - W,A.STEWARD. | 95, QUEEN VICTORIA ST., 
AND SHOWROOM Telegrams—Sogenique, Cent. London. Telephone—Central 7841. LONDON, E.C. 4. 


























meee , ARMSTRONGS & MAIN, L™® 


(ARMSTRONGS ENGINE WORKS and A. &!J. MAIN & CO., Ltd) 
GENERAL AND CONSTRUCTIONAL 








rns Gita iiiite Wad 1 ENGINEERS AND CONTRACTORS. 
Sue) Steel Buildings, Roofs, Bridges, 
Girders. on 

TRESTLING FOR BUNKER PLANT, Etc. 

DOCK STAGING... | CRANE WORK, 





CLYDESDALE AND GERMISTON WORKS, GLASGOW. 
CALCUTTA BRIDGE &@ ROOF WORKS, CALCUTTA. 


AUSTRALIA HOUSE, STRAND, LONDON, W.C. 
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irst across the Atlantic. 


ENIT 


Carburetters 
were fitted to the NC 4,convincing proof 
. Of reliability ¢ efficiency 
























ZENITH CARBUSS TTES Co., Ltd. 40-42, Newman Street, LONDON. W. I. Telephone : Regeat praeiry 
acct MARSHALL PRODUCTS CAPREE OFS, 
> oe ae ENGINEERS AND MANUFACTURERS. 








ANNUAL CAPACITY 400,000 TONS. 


McClintic-Marshall Products Co. 
_ Riter-Conley Manufacturing Co. 
Union Shipbuilding Co. 
ae —— Write for Catalogue S, _ 
- Rr eh a os - §, Church Street, New York, U.S, A. 
Cable: MACMARSH, New York. 








> STEEL CONSTRUCTION 











BRIDGES—BUILDINGS—RIVETED PIPE—STORAGE TANKS—TRANSMISSION TOWERS—SHIPS 


| FOR 
ALL PURPOSES. 
HEXAGON & ROUND L 


BRITIsH EOLLiInGa MMx11..8, IT.rIMrrTrED, 
Cliveland Street, 1438 
BIRMINGHAM. 











T eee ice. "1870. 

















North Eastern MarineEngineeringC™ 


| Builders of RECIPROCATING and TURBINE LIMITED, 
1 ENGINES and BOILERS ofell sizes and for all Classes of Vessels. 


] mote Makers of the North-Masterli-Grease an@ Air Extractor and Food Hester, and Bvaporater. 











| . ; : Manufacturers, under 
NORTHUMBERLAND }WALLSEND-ON-TYNE “pth 
FORG . (Head Office). SUPERHEATERS 
WALLSEND-ON-TYNE. Satie for Marine Boflers, and 
Telegrams—“ News, Waliaunn.” “ WERKSPOOR” 
a “NEWS, WALLSEND.” 
, MON Biller StreptsRic. | MARINE DIESEL 
| Telegrams—“Nasmmo, Pax, Lomvox.’ o'r Bat! ENGINES. ozs 
 erartat re soane | SUNDERLAND. — | exonres, nor, ae 
o ® Telegrams eonstructed for export, 
Tel. No. 1996 Gonteal é ——— “NEWS, SUNDERLAND.” and fitting out supervised 
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ON ADMIRALTY LisT. Siena = r . Z 


Telegrams : SS , > 6S T ; 
BESSEMER, SHEFFIELD. : = ; = BESSEMER, BOLTON. 








| 






















STHEL MANUFACTURERS. 


CIALIT. A 
sp ‘8s AND AT BOLTON (LANCs.) spec! mee, Es, 
FORGE INGOTS up To 25 TONS. REEL 
OF ALL DESCRIPTIONS FOR 
MARINE ano LAND ENGINES. 





FORGED CHROME 
STEEL SHOES ano DIES, 
FOR GOLD MINING PURPOSES. 

LARGEST OUTPUT 

oF ANY ENGLISH FIRM. 


ROLLERS ano PATHS 
FOR QUARTZ CRUSHING. 





ROLLED BARS, FLATS, 
ANGLES, COLLIERY RAILS, 
FISHPLATES, SPRING STEEL 

AND SPECIAL SECTIONS. 





REELED 
K 
“= rs BARS. 
CASE sammie 
HARDENING BILLETS 
STEELS. em _ 
HIGH FROM 
TENSILE 2°—12" sQ. 
STEel CONTRACTORS 
FOR ns 
WIRE DRAWING ee | aS 
ORDNANCE INDIAN, 
WORK. & 
—“ to - 5 
ADMIRALTY, BRITISH 
WAR OFFICE, , ) — . 
ron ue > 6©6BBUILT-UP ano SOLID CRANK AXLES, win GUARANTEED MILEAGE, ano CRANK FO 


RAILWAYS, 
COLONIES. &c. 


). SHAFTS, TYRES, ano AXLES or au. types for Railways, Tramways, &c. ™ & 
SPECIAL HIGH-TENSILE TYRES, “ARGENTINE” BRAND, for Locomotives, &c. 
WELDLESS CRANK HOOPS, BOILER RINGS ann ANGLE RINGS. 


—— 
— 


PROMPT DELIVERIES OF FOUNDRY EQUIPMENT. 

















MOULDING MACHINES. CUPOLAS. 

CORE MACHINES, HOISTS. 

SAND MIXERS. STACINGS, 
— ame oe LADLES. 
SNAPFLASKS, ..AND SHAKING BARRELS. 

ALSO FITTINGS. an PNEUMATIC VIBRATORS 











‘screws | ADAPTABLE MOULDING MACHINE Go, | 


STANHOPE STREET, BIRMINGHAM. leaden 
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“ASQUITH” DRILLS on the job. 


tudy the illustration opposite — it is worth 
more than a casual glance. One of our 
Central Thrust Radials, with triple baseplate, 
at work in a big Lancashire Engineering 
Works. Here they have recognised the 
advantages of this “ Asquith” drill and find 
a heap of work for it every day. 


W: have ample proof of the satisfaction 
which our machines are daily affording 


in use, and this information is yours 
for the asking. Why not investigate 
the possibilities of “Asquith” machines 
before installing that next drill? 









DRILLING 


— particulars of this type of drill 
are set out in our List R18. 


(WILLIAM ASQUITH (1919) LIMITED), 
Park Works, Halifax, England. 


Codes: ABC, sth Edition, and Lieber's. 





Telephone: 1558 Halifax (4 lines). Telegrams: “ Drutt, HAtirax.” 
Yo" oyinveaty Wynwe = @0 eee 
for it? A p.c. will be sufficient. LONDON OFFICE 
The Associated British Machine Tool Makers, Ltd, 
34, Victoria Street, London. S.W.1; with Branches at 4208 


Manchester, Birmingham, Sheffield, Newcastle, Bristol, 
Leeds, Glasgow and Abroad. 





























Aluminium, Brass & High Tension Bronze. 


en ‘oa MA4PE to a very fine degree of accuracy ; square, 

& VA | + at round and hexagon sections can be machined 

4 S) 2] Wg ) by automatics. The High Tension Bronze has an 
2 eet / ultimate strength of 50 tons per square inch and 


\ 


‘ 


~ a 


is especially useful for pump rods, worm gear 
and any parts demanding a high degree of hardness 
and tensile strength or subject to corrosive 
influence of atmosphere or sea water. Aluminium 
Sections are one-third the weight — bulk for bulk — 
of brass and are especially suitable for use as 
mouldings where curves have to be fitted closely. 
The metal of the Brass Sections cuts very freely 
and is easily machined. 


Sterling Extruded Sections. Sterling Metals Tid., Cobentrp. wmrasx” 


Founders in Aluminium, Gunmetal and Iron, 6558 








4 —— 
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STANDARO TYPE STEAMERS 


SUN SHIPBUILDING CO. 


BUILDERS OF 


STANDARDIZED VESSELS 


12,000 TONS DEADWEIGHT, 


ENGINE BUILDERS, BOILER MAKERS, 
FOUNDERS, MACHINISTS. 


PLANT + GENERAL OFFICE 
Chester. Pa. U.S.A. '*  yae@ ©, Penn Square, Philadelphia,’Pa, U.S.A. 
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3 T. A. SAVERY & Co. Ltd. 

2 Newcomen Works :: Birmingham :: England. 

2 Telephone: Teegrams : 

2 Central 3599. Newcomen, Birmingham. 
Z Marine Engineers. Boiler Makers. 
. o oO 

| High-Speed Steam Oil or Coal Fired 
E Marine Water 

= Machinery. Tube or Shell 
; _ Boilers. 

= 43 in. Triple-expansion Set. 

= High-Class Machine Work of all Descriptions. ws 
= <8 eg 

ES Expert Supervision and Accuracy Guaranteed. 

- JIG AND GAUGE WORK A SPECIALITY. 

A EAA RA Hl | 


























WILLIAM BEARDMORE & CO. 


Telegrams: “BEARDMORE, GLASGOW.” “BE 
Gentractors to Admiralty, 


Celenial and Foreign Government, Steel Manufacturers, Forgemasters, 
WAR SHIPS, Gun and Armour Plate Makers, 


MAIL STEAMERS, 
CARGO VESSELS, lPbullders & Engineers. GLASGOW. 


LTD, 





















seers | LOCOMOTIVES | “222 = =mES 

6 ng STEAM PETROL ELECTRIC WHEELS & AXLES 
eee eee” | STEEL SECTIONS | were: sree. mutes, seera, 
OIL ENGINES.| °°“ °7* aioe 








STEEL CASTINGS odie 





| ' 919, 


Trafford Park, 
ANCHE STER. 


ECTRICAL RA NE 
enn 





c cr 
‘¥ 5 bee baw Gee ' or < = i. 
2) 1 7T ee PROPE! '¢ 
bed ! ~ r 
wr 


OUT OF 
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POWERFUL TWIN-SCREW SHALLOW DRAUGHT TUG ‘ 


built by 


YARROW & CO., Ltd., le 


| 
Wi 
























aR enema _—" 


— 





7 

The abote bepresinth. a tebinveonete Shallow Draught Tug, length 80 ft., a 14 ft. 6 ins., draught 22 ins., 

propelled by screws working in tunnels fitted with YARROW’'S PATENT BALANCED. HINGED 

FLAP, by means of which considerable increase of speed is secwred without additional power or cost, and ; ° 

the maximum efficiency under all conditions of load is obtained. | 
| 


Messrs. YARROW construct fast Passenger and Commercial Vessels, Shallow Draught Steamers, Tugs, &c., 
propelled by Sternwheels, Side Wheels, or Screws working in Tunnels fitted with Yarrow’s Patent Balanced Hinged Flap. 





( REPAIRS ON PACIFIC COAST 2: eo 
‘a by YARROWS, Limited, Victoria, British Columbia, Shipbuilders, Ship Repairers and Engineers. J 


CES AE PERS a ~ ee Ne eS : > —  . — 





ir 


— ——- — 


JAMES HOWDEN « C0., i, GLASGOW. 


MANUFACTURERS OF : 
“IMPULSE” STEAM TURBINES, SPECIALLY RECOMMENDED FOR LARGE UNITS. 
HIGH-SPEED STEAM ENGINES. 

















MANCHESTER— 
86, Cross Street. 


LONDON OFFICES— 


2 


Caxton House, NEWCASTLE— 
Westminster, S.W. 90, Pilgrim Street. 
and — 


8, Biliter Square, E.C. BELFAST— 


187, Royal Avenue, 





760 KWT. “HOWDEN” MIXED PRESSURE TURBO GENERATOR 
Installed at Noble's Explosives, Ltd., Stevenston, N.8. 
PATENTEES AND MANUFACTURERS OF HOWDEN’S FOROED DRAUGHT; 
WALLSEHD-HOWDEN OF. BURNING SYSTEM. 
PATENT COMBINATION WATER-TUBE BOILERS; | sees 
AND VENTILATING FANS. 


JAMES HOWDEN & CO., LTD., GLASGOW. 
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CRAVEN: BROTHERS mancuesten LIMITED, 


Ut ee Vauxhall. Works, REDDISH, STOCKPORT. toro & 


Oortractors to the War Office, Admiralty, Oolonial and Indian Governments. Established 1853. 














HIGH-CLASS MODERN 


MACHINE TOOLS 


for Locomotive, Railway Carriage and Wagon Works, Ordnance, Marine and General Purposes. 


CRANES 4» LIFTING 
MACHINERY 


of all Types to any Capacity. 




















GROUND TRAVERSERS 


for Locomotives and Carriages. 


6424 








Electrically-driven Railway Wheel Lathe for Carriage and Wagon Wheels Quotations given for Cas tings up to 40 tons weight, 


GARDNER PATENT GRANK PIN TURNING LATHE 


ENORMOUS SAVING IN CRANK PIN MACHINING TIME. 








(FULL PARTICULARS ON APPLICATION.) 


An absolute essential where Cranks 
are machined in quantities ! 






L. GARDNER& SONS, L? 
Patricroft, 


MANCHESTER. 
Selling Agente — 


Messrs. A. HERBERT itd, COVENTRY. —- 


Telephone+—401, EOOLES (4 Unes ee ee Win. CRANK PIN TURNING LATHE. 
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OMEN 
rani 


THE HOFFMANN MFG. Ch 
CHELMSFORD 


; i > ht C) 7 
ne THE SHORT 


Adopted by the 
Admiralty and 

















War Office. 





Scientifically designed for 
ascertaining the exact 


B.HP. of any description 
of Engine. 





% 


© © 9% 9 


Indispensable for Test Shop 
Efficiency. 


1 yy tip ane 


o > 9 9 
Write for Catalogue, 


HEENAN 
& 
FROUDE 


LIMITED, pei +. 
WORCESTER, MTs 
ENGLAND. | . 























- ENGINEERING. _LDre 26, 1919. 








SPANNERS. 


Single and Double-Ended. All sizes up to 2" supplied from stock. 
SPECIAL SPANNERS made for following trades :— 





ENGINEERING AGRICULTURAL IMPLEMENTS 
SHIPBUILDING RAILWAY PERMANENT WAYS 
CONSTRUCTIONAL MACHINE TOOLS 

BRIDGE BUILDINGS LOCOMOTIVES 

MOTOR CARS AND LORRIES WATER DEPARTMENTS 


ARMSTRONG, STEVENS & SON, LTD., ciamincani 


—. Works :—WILLENHALL. 
= PRICES QUOTED ON APPLICATION. 























NY 








ime LILLESHALL CO., b> siropsuine. 


Telegrams—‘*‘ LILLESHALL, OAKENGATES.” Tele pi Si OAKENGATES. 

















400 to 4000 B.HP. 











COMPLETE EQUIPMENTS :— 


BLAST FURNACES. STEEL WORKS. ROLLING MILLS. 


COLLIERY PLANT AND CONSTRUCTIONAL WORK 


OF EVERY DESCRIPTION. 
STEEL PITHEAD GEARS, SKIPS, and TIPPING PATHS. PIT CAGES. 


ENGINES 


for Winding, Hauling, 
Blowing, Pumping, Rolling. 


UNIFLOW ENGINES, 
GAS ENGINES, 


COKE OVEN PLANT. 


1392 
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YOU CANNOT 


CHOOSE YOUR OWN PRICE WHEN 





PURCHASING FUEL FOR POWER PURPOSES, 
BUT 


YOU CAN 


CHOOSE YOUR OWN FORM OF MOTIVE 





POWER, AND BY INSTALLING A 
“NATIONAL” ENGINE YOU WILL THEREBY 





REDUCE YOUR COSTS TO A MINIMUM. 


450 HP. ENGINE AND ELECTRICAL GENERATOR.) 





WORKS and OFFICE : Ashton-under-Lyne, MANCHESTER. 


LONDON SHOWROOM: 75a, Queen Victoria Street, LONDON, 8&.C. 4. 





7049 


SHIPBUILDERS’ sweoocue 
HYDRAULIC am TOOLS .,, Svst™ 


IN UNIVERSAL USE 

















Well known in foremost shipyards all over the world. 





FOR 





RIVETTING, FLANGING, BENDING, 
STRAIGHTENING, 
| FORGING, STAMPING. 
npn or Plates up too Si m2mMm Ps, Accum ulators, ao. 
3 ft n. wide by 2 in. thick COLO 





MARINE BOILER MAKERS’ TOOLS. ~ 


FELDING PLATT Siz 


eer were rt 
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NILES-BEMENT-POND CO. 


MACHINE TOOLS 


For Railroad Shops and General Manufacturing 


Machine Tools for Locomotive, Car 
and Railroad Repair Shops 


LATHES, Driving Wheel: 51 in. to 90 in. swing. Car Wheel. Azle. 


vee +a Capacities, 200 to 600 tons, emd to take wheels from 
42 in. to 90 


CAR WHEEL bonne MACHINES, to take wheels up te 42 in. 
AXLE CENTERING AND CUTTING-OFF MACHINES. 
WHEEL QUARTERING MACHINES. 

STEAM HAMMERS: single and double frame. 

STEAM DROP HAMMERS, &c. 

CRANES, TRAVELLING CRANES, HOISTS, &c. 








Machine Tools for 
General Manufacturing 


LATHES: From 9 in. swing up to meet any requirement 
PLANERS: Brom 30 in. up to meet amy requirements. 
BORING MILLS: 36 ia. swing up to meet any requirements. 
SLOTTERS: 6 in. to 92 in. stroke. 


DRILLING MACHINES: 24in.to@0in. RADIAL: 4 ft., 6 ft., 6 ft., semi am 


full universal; also heavy duty type up to 10 ft. MULTIPLE SPINDLE: 
4, and 6 spindles, in variety ef types. 


MILLING MACHINES: Built in variety of types and sizes te suit eustomers 
requirements. 


SHAPERS: Travelling Head. Single or Double, 22 in. and 26 in. stroke. 
HORIZONTAL BORING AND DRILLING MACHINES. 
DUPLEX HORIZONTAL BORING, DRILLING AND MILLING MACHINES. 
May be operated f hi TOOTRGE, BORER, DRILLER AND MILLER. CYLINDER BORING MACHINES. 

y perated from either si very and hand wheel a on the front is duplicated on the other side of machine 


General Offices: 111) Broadway, New York. oom London Office: 25, Victoria Street, S.W. 

















TELEGRAMS— 
WHRFCONRAD, HAARLEM 
DREDGORAFT, AVE., ‘Vi. LONDON, 


For Canada: The John Bertram & Sons Oo,, Ltd., Dundas, Montreal, Tosonto, Winnipeg, Vancouver. 
GCODES—LIEBERS, ABC. 5th Bd, 
and MOREING & NEAL. 


== WERF CONRAD, mut 


Agents: MARINE WORKS, Ld. FRIARS HOUSE, 39-41, NEW BROAD STREET, 1 onpon, E.C. 2. 


OF THE LATEST AND MOST IMPROVED TYPES, 
OF ALL DESCRIPTIONS, AND UP TO THE 
LARGEST DIMENSIONS AND CAPABILITIES. 


BARGES ano FLATS Buitt in SECTIONS FOR RE-ERECTION ABROAD. 











BUCKET HOPPER — sce FLOATING CRANES. 
AND o ote 
BARGE - LOADING | COAL BUNKERING 

OREDCERS. ; | VESSELS. 
SUCTION PUMP hal ALES | A me 


of any capacity. 


COMBINES: ED BUCKET 
PUMP DREDCERS 


SUCTION 
CUTTING 
DREDGERS 


for DREDGING 
CLAY, &c. 


SPARE PARTS 
and RENEWALS 
supplied. 


GOLD ano TIN 
| RECOVERING 
. DREDGERS 


Se aco es e 7 § fa . ws a A Speciality, 
One of several Suction Hopper Dredgers built for the Argentine Government. = 


DESIGNS, QUOTATIONS, AND ALL DETAILED INFORMATION, BOTH AS TO DREDGING PLANT 
AND DREDGING GENERALLY, AND UPON ALL QUESTIONS AFFECTING THE RECOVERY OF 
GOLD, PLATINUM AND TIN, ON APPLICATION. 
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hinonedehinhtchet chibi 


moe LY “MARSH Snr” 
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hfe 


TRAILER 











FIXED BODIES. 
END TIPPING & 
SIDE TIPPING, TO 
MEET ALL USUAL 
REQUIREMENTS. 


AN) 7979 
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E were among the pioneers of the valve-making 
industry in this country, and have ever since 
specialised in valves of the highest class. 


By our policy of continual improvement and 
adaptation of designs to actual service requirements 
we are in a position to offer the right valve for 
every purpose. 


We make valves in every conceivable variety, 


and can supply you with anything from a 4-in. Cock 
to a Valve 96-in. bore. 








May we serve you ? 


Blakeborou heSons 











5 a 
oi 5 , < 








THE BLACKSTONE 


Stationary Type. 
Por Orude Oil... 9} to 300 B. HP. 
For Refined Petroleam 14 ,,\ 75 B.HP. 


Starts in —& minutes. 
No ve Me, required except for 
ting 


Pertable Type. 
Por Orade Oil «SF , 45 BHP. No external flame when 
Por Refined Petroleum 14 ,, 35 B.HP. working. 


BRANOHES itt Telegrams—Engimanu, Cannon, London. 
LONDON ° 81, Cannon Street, E.C. Telephones—3144 Centeal, 


ADELAIDE ... 61-62, Hindley 
Street. 


ALEXANDRIA. Rueda la Gare 
du Caire. 


BOMBAY +» Marshall's Build- 
in, Ballard 


BUENOS AIRS 3833 Oalle Peru 335 
CAIRO ... « Rue Bab-el- 
Hadeed. 


CALCUTTA ... 9, Olive Street, 
and 25,8trand. 


CHRIST- 
CHURCH, Nz, }South Belt. 
DUBLIN 


BAST LONDON \ Cambridge 
8, Africa ws 


. GERALDTON, 
W.A. Marine Terrace. 
GLASGOW. _...._ Paton Street. 
LAHORB .. Napier Road, 
Anarkalli. 


MADRAS -. 9%, Second. Line 
"Beach(Pest Box 
141 Madras B). 
MELBOURNE... 685, Bourke St, 
MILAN .. «» Via Palermo 8-10, 
PARIS ... + 28, Boulevard de I’Hopital 
SHANGHAI ... 20, Foochow Road. 
SYDNEY «. 952, Kent Street. 
THE HAGUEB... 5, Verhulststraat. . 


TUNIS ... 108, Rue de Portugal. 
- From a Photograph of the MCG 75 B.HP. “ Blackstone” Fuel"Oil Engine. 
ESTIMATES & FULL PARTICULARS POST FREE. Telegrams—* Exackstonrs, Stamrorp.” Telephones— Nos. 307.and 308 (Two L’.e). Codes used—Ai, ABC (4th and 8th Editions), LrxBeR’s, ENGINEERING. 7399 


BLACKSTONE & CO., Li Siamiord, England 


























‘Dec. 26, r919-} ENGINEERING. 45 





















“TITTLE PAVID" 
PNEUMATIC TOOLS 


For CONSTRUCTION, SHOP and SHIPYARD 


OU will find in the use of “ Little David” Drills, Grinders, 

Rivetters, Chippers, &c., a remarkable degree of satisfaction. 
High efficiency is combined with extremely simple design. 
They can be taken down and assembled in the field—no vice 
or elaborate equipment needed. 





WORK. 











There’s a tool for every duty, and all are described in the 
‘Little David” Catalogue. Shall we send a copy? 


INGERSOLL RAND 


e (nc. in U.S.A., 


" re Wi 


165, Queen Victoria Street, 
LONDON, E.C. 


.. SALES REPRESENTATIVES FOR U.K.: 
JOHN MACDONALD & SON, Ltd., Watt Street, Maryhill, GLASGOW. 


NEW YORK: 


11, Broadway, 


OFFICES : 
the world over. 


= 
= 











Marine Auxiliaries 


FEED WATER HEATERS. FILTERS. 
FUEL OIL HEATERS. STRAINERS. 
COMPLETE DISTILLING PLANTS. LUBRICATING OIL COOLERS. 


The Griscom-Russell Co., 
05, West Street, New York, U.S.A. 


Cable Address: ‘‘Grispen, New York.’’ 


For England: W. Christie & Grey, Ltd:, 4, Lloyd’s Avenue, London, E.C. 3. ce | 





Telegraphic Address: ‘‘TYPHAGITOR.” Telephone: AVENUE 1321. Reilly Type **D ’’ Heater. 


ra 4 : . < > ‘ ‘ 
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Cincinnati Acme Combination Flat Turret Lathes. 


















— 


‘ Ya ; | =P -* With Geared Head. 








ee Chucking Capacity, % 
‘ —— height of. Centres 11 in. 
xl Ce , 
TREES a. & Se a = Las 34 in. by 36 in. Bar Capacity. 


co nana yprre Ayppanemenie, oo a. & > ae a as aaa. Od 

i 

aS GF 
1 


With Cone Head and 
Friction Back Gears. 


Chucking Capacity, 
— ei height of Centres 10 in. 
Le % RG" ps Es / = 24 in. by 26 in. Bar Capacity. 






8 oo a it Tie . ce 
{ oe i : Te With Bar, Chucking 


or Both Equipments. 


3} in. by 36 in. Cincinnati Acme Combination Flat Turret Lathe. DELIVERY FROM STOCK. 


WITH EQUIPMENT FOR BAR WORK. 











Sole Agents: Telegrams :—"* VIKING, BIRMINGHAM.” 


George H. Alexander, Coleshill Street, Birmingham. 


LONDON OFFICES :—57/9, Long Acre, London, W.C. 2. 


WHAT IS YOUR OPINION OF A LATHE ? 


When the spindle speed automatically increases as the tool travels towards the centre) 
When the correct speed can be obtained for any diameter. 
When the guiding surface of the bed is covered. 
When the speed variator is ONE hand-wheel. 
When a counter motion is unnecessary. 


. THIS LATHE HAS ALL THESE CLAIMS. 








a a ' wa 
eee fe 


JOHN LANG & SONS, | LATHE MANUFACTURERS. 


JOBROWS'TONWE, Bie 
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Up to the Largest | 
Dimensions and Capabilities. 
Grand Prize at London Exhibition, 1909. i 
Gold Medal, Japan-British Exhibition, 1944. 


Bow and Stern Well Centre and Side Ladder Bucket Barge Loading and Hopper-Dredgers, Suction Dredgers, Hydraulic and Mechanical 
Agitators, Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, Tugs, Ferries, Paddle and Screw Steamers. 








—e 





Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied. 


FERGUSON BROTHERS (tert Gisev), LTD. 


SHIPBUILDERS AND ENCINEERS. 
OM WAR OFFICE AND ADMIRALTY LISTS. NEWARK WORKS, PORT GLASGOW. § Mele. Address: OREDGER, PORT GLABGOW, 


ee 
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STRUCTURAL 


STEEL WORK. 


JOHN BOOTH 
d 
SONS, 


BOLTON, 





4793 














DIESEL OIL ENGINES 


BRAITIsEa MAbs. 





<r 


SPECIAL FEATURES. 





STANDARD Sizes RANGING 


From 80 To 1020 B. HP. 
Rosust CONSTRUCTION. 


Hienest-Ciass WorRKMAN- 


SHIP AND MATERIALS. Stow AND Mepvium SPEevps. 


Low Fue. ConsumpPTION. 


RELIABILITY FoR CONTINU- 


OPEN AND ENCLOSED TYPES. 
ous Heavy Dury. 





Ease or STARTING AND 
Minimum OF ATTENTION. Most ECONOMICAL PRIME 





ACCESSIBILITY AND INTER- 
CHANGEABILITY. 


MOVER FoR ELgcTric 
Power Suppty, Olt AND 


Asitity To Burn Low- 
Grace Fueis. 


WATER PUMPING AND 
GENneRAL PURPOSES. 





Standard 3-Cylinder 510 B.HP. Open Type Engine. 


HICK, HARGREAVES & CO., L- 


BoxL.. Ton, BNGLAND. 
ManuracTurers OF High Erriciency Cortiss, DRoP VALVE, AND UNirLow Steam Eneined—Dieset-Trre Oi. Enaines—ConDENSING PLANTS WITH 
Hick-Breauet EvecTaiR—STEAM AND ELECTRICALLY-Daiven WinoiIne Enaines- Miit Gearing 
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TANGYES OIL ENGINES. 



















SS 


ENGINES nai BE DELIVEREO FROM STOCK. 
Lt sieminGHAM. 


TANGYES ” 


WORTHINGTON-SIMPSON 
VERTICAL SIMPLEX FEED PUMP 


Specially Designed for 


MARINE SERVICE 














Small Floor Space - - Simplicity 
Adaptability - Few Working Parts 
DELIVERIES from STOCK. 
- Apply for Leaflet. — sone 





WORHTINGTON-SIMPSON L*?. 


Queen’s House, Kingsway, London, W.C. 2. 


NOLDORG. NEWARK-ON-TRENT._ . — MESISENT, 
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OVER 30 YEARS EXPERIENCE 
IN THE DESIGN & MANUFACTURE OF 


CRANE MOTORS ‘heavy work 


Notes on 
The ELECTRIC 
DRIVING OF 








( LAURENCE, SCOTT & G [rp 


° NORWICH © "PHONE NOS. 1362&1363 iv 


TEL.ADD- GOTHIC NORWICH 





Electric 
Motors 


1914 Third Edition 





Laurence, 
ScottandCowe 





ESTABLISHED (63 





oo application. 


Established 
- 1883>° 


'% 
7 1149 

















TAYLOR CHUCKS 




















































THese CHUCKS 
WILL STAND 
up to HIGH- 


SPEED STEEL 


AND RUN TRUE 
LONGER THAN 
ANY OTHER 
CHUCK on THE 


MARKET. 


3 & 4 JAWS FOR 
ENGINEERS 
AND 2 JAWS FOR 
BRASSWORKERS. 





SECTION 6 CATALOGUE 
ON REQUEST, 


Telephone No.: CENTRAL 
6373 (3 lines). 


Telegrams: “LATHES,” 
BIRMINGHAM.” 


72u1 





Cnas. TAYLOR coin) Lp. 








BARTHOLOMEW SQUARE, 
BIRMINGHAM. 
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| ARCHDALE 


RADIAL 


DRILLING MACHINES 


From 3¢ ft. to 4ft. 6 in. Radius. | 





No. 1250 
THREE SIZES - St ft., 4 ft. and 4 ft. 6 in. Radius. 


18 SPINDLE SPEEDS | 4 RATES GEARED FEED. 








Spindle instantly reversed | Double Gear instantly 


at any speed by lever on | engaged by lever on 
saddle. saddle. 








Improved Locks to saddle | Automatic Stop Motion to 
and arm. spindle. 


DRILLS up to 2in. DIA. in M.S. 


J. ARCHDALE & CO., Ltd. 


Ledsam Street, BIRMINGHAM. 




















No. '250 






































PLACE YOUR ORDER 


LONDON — PARIS — NEW YORK. — CALCUTTA Head Office: “CLUN HOUSE,” 17, SURREY ST., STRAND, 


TELE{ 


SOLUTION OF PRODUCTION DIFFICULTIES 





Eft a A 


— THE — 








_ “HIGH-CLASS MACHINE TOOLS 


Made by 
THE DANISH MACHINE CO., LTD., COPENHACEN. 


6 in. to 10 in. Centre, Self-Acting, Sliding, Surfacing and Screw- 
Cutting Precision Lathes 


6 in. to 10 in. Precision High-Speed Lathes. 

“THE GIANT” Precision High-Speed Turret Lathe. 

Planing Machines—Crank-Shaping Machines—Lathe Chucks. 

Automatic Wheel-Cutting Machines—Keyway Cutting Machines. 
Wall—Radial—Drilling Machines. 















NOW. ; DELIVERY—IMMEDIATE FROM STOCK 


FOR MOST STYLES. 








For ILLUSTRATED CATALOGUES and full 
particulars, apply— 


“THE SELANDIA.” ENGLISH REPRESENTATIVES: 8195 


COLLEY ENGINEERING & MACHINERY Co. .W4°™ 


s TOOL DEPT.). 





GRAMS: NUCLEOLUS, 'PHONE, LONDON. 
PHONE: CITY 2081 ( Lines). 


LONDON, W.C. 2... _ 





eee 
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NAPIER BROTHERS, Limiren. 


ENGINEERS. 


CAPSTANS. 
STEERING GEARE. 
ELECTRIC WINCHES. 
HAULING ENGINES. 


WINDLASSES 


From fin. to 4in. CABLES. 





BAT 


130, HYDEPARK STREET, GLASGOW, W. 


Telegrams: “WINDLASS, GLASGOW.” Telephone; 6714 CENTRAL. 

















ee 














WATER 
TURBINES. 
oe MEDIUM 
PIPE & 
LINES.!3 LOW 
_—e PRESSURE 
COVERNORS. CENTRIFUGAL 
HYDRO PUMPS 
ELECTRIC for all 
POWER purposes. 
SCHEMES. tos 


MOUNT LYELL MINING A RLY. CO., TASMANIA (ist Contract under Construction). 
ive 2000 HP. Water Turbine Units Installed. 










BOVING & CcoO., iTD.. 

Ww Ww. Branches and Agents :— Ax “he Mil'et. 30,.%Cross Street. 

56, KINGSWAY, LONDON, W.C.2 GLASGOW 3. C_ eennsd, 50 Wellington Street’ NEWCASTLE-ON-TYNE— 

Telegrams—“JENORTEN PHONE, LONDON.” J, Straker Wilson, 3, St. ‘Nicholas Buildings. | PARIS—68, Ree SiR 

— V— im okio rails —Baa . 
Telephone—HOLBORN 6420. Chambers, Lambton Quay, Wellington. S, AMERICA— With, Walter & Co., 





Works—STOKE-ON-TRENT. Lindsay, Ont. Camara, Rio-de-Janciro. CANADA— Boving Hydravllc @ Eng. Pi 


~ 





-_ 
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7 kLIAMS-JANNEY. * 


a(MANUFACTURERS VICKERS eS 


DRAULIC_ 





i. aga Ghe 

Ohese Machines SPEED(} 

are made 772 9 Si4zes 
eapable of transmitting road pt ashen 

_ feo 2002001 P LONDON, SW.i 
































STEAM MOTOR WAGONS. 
STEAM TRACTORS 
CHAIN RAIL TRACTORS. 
ROAD LOCOMOTIVES. 
TIPPING WAGONS & TRAILERS. 
_ RAILWAY WAGONS. 
PASSENGER COACHES. 


aso FORGINGS, STAMPINGS ano 
PRESSINGS. 











Write fer Oatalegues and Partioulare from 


CLAYTON « SHUTTLEWORTH, LTD., 
LINCOLN, :NGLAND. 


TELEGRAMS: CLAYTONS, LINCOLN. ESTABLISHED 1942. TELEPHONES 42, 
Also at Princes Chambers, Corporation Street, Birmingham. 

















04 
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GENERAL PURPOSE TURRET LATHE 


STEINLE TURRET MACHINE COMPANY, 


Madison, Wisc., U.S.A. 





Thile Lathe is designed to give continued satisfaction, and will stand up under the most trying conditions demanded 
by continued rapid production. 


Write for cemplete information—Illustrated Catalogue and Prices. 


EHO coc. STHINI. BB, 
33, VICTORIA STREET, LONDON, S.W. 





——————— a ——— 











BULLET PROOF 
PLATES 


























Send yeur enquiries to: 
wire: THE MIRIS STEEL COMPANY, LTD. ™=2zs:.. 
KING'S HOUSE, KING STREET, LONDON, €E.C. 
Works; Nursery Street, Sheffietd. Telegrams “Mirissimus,”’ "Phone. Central, 594, 595. 
_ — = nn = 
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Ye 
AYERY’S BRINELL 
HARDNESS TESTER 


| 










































The only Brinell Hardness Tester embodying the weighing 
lever knife-edge and bearing principle. 





Sensitive to increments of load of 1 kilo. 
Calibration obtainable by a dead load of 3000 kilos. 


No calculated load is employed. 





“ Brinelling” on an Avery Machine ensures a consistent 
accuracy unobtainable with any other design. 





























WeT AVERY I2 PUSS | 
»30M0O FOUNDRY — 
BIRMINGMAM, ENGLAND. 








\\ 





\N 


i a 
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WNickers-PetteER Ort ENGINES 


7 FoR cities 


ONO) Ph 


——? 


"oo" 
mM mer 


A Letter received from a usde of Vickers-Petter Oil Engines :— 


ARTHUR TATE & CO. LTD. 


EXPORTERS GF COAL, COKE, "  NEWCASTLE-ON-TYNE. 
BRICKS & SALT. : 


SS 


2gth October, 1 19. 
Dear Sirs, Y 

Referring to the 152 B.HP. Interna: Combustion Engime supplied by 
Messrs. Vichers-Petters and instal/ed into our iron vessel “ Hibernia,’ 960 tons cargo, 
we have much pleasure in advising you that up to the present, namely, after the 
“ourth voyage to France with coal cargoes, the engine has been proved to be of first- 
class workmanship and has run smoothly the whole time. 

We are delighted with it and consider that it surpasses engine we have 
yet installed in our ships, numbering a dozen. The good results of this engine prowe 
that in Britain we are on a par with, and even can keep of, our competitors 
in other countries in building this class of engine. 


The ‘* Hibernia” made ok knots light ship coming up from the Humber to 
the Tyne, and regularly does over § knots loaded between here and France. Her 
average passage with carg» from Tyne or Blyth to Calais has been about 38 hours, 
and. the Captain boasts that he has beaten half of the steam driven coasting 
vessels in the :rade. 

We trust that the other engines we have ordered from you namely, the 2209's 
MOTORSHir “HIBERNIA,” and Aged as STigrarste “ ae an complain o- 

360 tons cargo, equipped with consumption is lower than of any make of engins. 


152 BHP. Vickers-Petter Marine Oil Engine.. Yours faithfully, 


ARTHUR TATE & COMPANY LIMITED, 


Arthur Tate, 
Direstor 


—————— 








Write for Catalogues to:— 


VICKERS-PETTERS. LIMITED, 


Marine Department: 73, QUEEN YICTORIA STREET, LONDON, E.C; 4, Works: IPSWICH, ENGLAND. 
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FISHER & LUDLOW LID. 


Telephones - ~ ~- 413 and 414 MIDLAND. 


Heavy and Light Stamped and Pressed 
Metalwork of all descriptions. Specialists 
in Motor and Aero Stampings and 
Pressings. Aero Engine Exhausts and 
Tanks. We have Power Presses giving 
up to 1000 tons pressure on the dies. 


ALBION WORKS, REA ST. 
BIRMINGHAM. 











| 











On Admiralty, Lloyds’ Registry and Crown Agents for the Colonies Lists. 


Telephone : 
44 DARLASTON. 


“ STEEL, DARLASTON.” 
1361 VICTORIA. { C A S T “SAEPIUS, VIC, LONDON.” 
age FROM ING 


7 2 LBS. to 20 TONS. 


Telegrams : 








Head Office : 


JAMES BRIDGE STEEL WORKS, HE quality of our Castings is the outcome of over Forty 
ee, Years’ Experience. Wecan supply you from Siemen’s Open 
80, a nam ‘GATE, Hearth, Tropenas, or Electric Furnaces. An up-to-date plant is at 
“Fae ai ta your disposal for Castings of all descriptions, Sandblasting, 
tL ~ Ansel Annealing and Fettling being carried out by modern methods. 
a ree th ol A separate repetition foundry is capable of dealing promptly 
‘NEWPORT, MON. | with large numbers of castings. Give us the privilege of quoting you. 

143, WEST pref STREET, 

GLASGOW. 





FH. LLOYD & C0. weonessurv. 


: 





aw 
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CONQUEROR four-jaw Independent 
em eee LATHE CHUCKS 


: MADE IN ENGLAND. :: 
INTERCHANGEABLE PARTS. 

















MADE by the Most Modem Mass Production 
on the Best Procurable Machinery of the 
Best Possible Materials, and “by the Most 
Skilled British Workmen! 


BUY the Peerless CONQUEROR Chuck 


and show your appreciation of British Initia- 


tive and Skill. 


xz nw m9 mM (OU 1642 





Home and Export Sole Selling Agents :— 


GEORGE HATCH, L™: 3, 20, & 21, QUEENHITHE, LONDON, E.C. 4. 


SMITHS PATENTS s-TRANSMISSION OF POWER 














FACTORY EQUIPMENT a Speciality. 








SMITH’S Swivel Adjustable SELF OILING BEARINGS, enh 
Hangers, Wall Brackets, Standards, Wall Boxes, 
SMITH’S GRIP COUPLINGS. Turned Steel Shafting, Collars, 
And all Accessories for POWER TRANSMISSION, 





. 3 Complete Catalogue of 8 as scine e and PULLEYS on application. 

: SMITH & GRACE, vo. 
closee THRAPSTON. 

LONDON: 36, Queen Victoria Street, E.C, a 


*PHONE—London: 9531 City. Works: 19 Thrapston. 











PLUMMER BLOCKS. 
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B) ee THE INTERNATIONAL SSC | \\ 
yY ’ MOTOR BOAT pode 

3 G& STATIONARY ENGINE ¢. | 
—EXHIBITION — <3 ie 


ute st s& de aan 5 ee 
faberatic ya ae th the” $f; he eh ee wy 4 ais ati Polit 


ritish Gas & Oil Engin ~ 









































ee 
——Space Application Lists Close January 5th, 1920 — 


Full Particulars from The Exhibition Manager— 
SOCIETY OF MOTOR MANUFACTURERS anpd TRADERS, Lto., 
83. PALL MALL, S.W. 1. 



































Heap’s Automatic Screwing Machines 


Arranged for Direct Motor Drive. 


These machines are made in all sizes with Single and 
Doable Heads. 


When desired they can be fitted with an All-Gear Head 
instead of the usual Cone Pulley. The drive can then be by 
Electric Motor as illustrated, or by Constant Speed Belt. 


All these machines are fitted with our Patent Steel 


ss sgt Ren 


The Die-head opens automatically and the return motion 
fe carriage closes it ready for the next piece. There are 
© other levers to set. 


If you have threading work to deal with send us’ particulars 
eh ite gullies smiece suitable machine. 


Copy of Catalogue will be posted free on request to all 
responsible firms. 


JOSHUA HEAP & CO., LTD. 


ASHTON-UNDER-LYNE, ENGLAND. 



































Dec. 26,.1919.] ENGINEERING. 59 


MAGNETO REPAIRS 


Send your Repairs to a Firm that make MAGNETOS 
and profit by the valuable experience gained in making and repairing 


| MAGNETOS which have stood the severest of all tests on AERO, TANK 
and other Engines UNDER WAR CONDITIONS. 


THE BRITISH LIGHTING & IGNITION GO., LF (wecens't. 


Makers of the famous B.L.I.C. MAGNETOS, specialise in Repairs to 
all well-known makes of Ignition Equipment. 














MAGNETOS and COILS for REPAIRS, Cars for ADJUSTMENT to the 
IGNITION SYSTEM and Re-Wiring, we shall be pleased to receive at our 


Lonpon Repair Deport: 200-203, Tottenham Court Road, W. 1. 


Or at the B.L.1.C. WORKS, Cheston Road, ASTON, BIRMINGHAM. 


7821 




















Sole Agents FOSTER UNIVERSAL TURRET LATHES © 
for N V } 

For Manufacturing in Large Quantities or Handling a Variety of Work. | 
FEATURES: | 

Covenience of Operation. 





Ample Power. 





Large Working Range. 





Absolute Control of Work and Tools - 





Wide and Well Balanced Speed and 

Feed Ranges, affording ideal speed ' 

and feed combinations essential to 
large output. . 


Powerful Drive. ; 





Several Cutters at work ' 
simultaneously. 











St in. Size. Eleven Tools, several carrying Mul- j 

Capacity. Swing Over Bed. - Swing oe See Guides. Swing pa _ Slides, tiple Cutters. can be mounted on H 

2 in.) 15} in. 2. a. . . 4 

3iia j IN STOCK. ~ oq 20 in. 13} in. the two tool - carrying units at ; 
4} in, 28 ia. 26 in. 18; in. one setting. 








SCREW MACHINES, & E I, Ss O W _—GHENLEE FLAT-TORRET LATHES, 


24in. by 26in, and 3}in, by 40in, 
IN STOCK. ENGINEERING CO., LTD. In STOCK. 


Selson House, 833/5,Queen Victoria St ,London, El.C. 4. 
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&G.C Stecsaical Pig nt 


The unsurpassed manufacturing facilities of the General 

Electric Company’s Works at Witton, near Birmingham, 

and its association with Fraser & Chalmers’ Engineering 

Wotks, Erith, Kent, enable complete contracts to be 

eundertaken for Electrical Plant (Lighting, Power and 
Traction). 


Enquiries Invited. 





The General Electric. Co., Ltd., 
Head Office: 67, . | ZEN VICTORIA ST., LONDON, E.C. 4. 
Engineering Works: WITTON, Nr. BIRMINGHAM. 
Fraser & Chalmers’ Engineering Works, Erith, Kent. 


7972 
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Distinctive Advantages 


ENTIRELY 
BRITISH 


of 
: MAOE. 
Pope Elasta [sconnet, unter 
/ No. 21513/06, 23499/09 
and others. 


Lamps 


ECONOMY. 


Quantity users of Electric lamps will find it very materially 
to their advantage to use 

“POPE”? ELASTA DRAWN WIRE LAMPS 
on account of their extraordinary low current consumption and 
exceptionally long life. 

Many of the largest Factories, Shops, Theat.es, Hotels, etc., 
use them entirely on this account. 


ONCE USED ALWAYS USED, 


IMMEDIATE DELIVERIES 
can now be effected. 


POPES ELECTRIC LAMP CO.,LTD. 


Head Office and Works, Hythe Rd., Willesden, N.W. 10. 


Telephones: Willesien 1170; Telegrams: ‘ Planetary ’Phone, 
Wil:esjen 1224. Londou.’ 
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BELT CONVEYORS 


The Conveyors supplied by Fraser and Chalmers Engineering 
Works are of the rubber belt type. The belt and idlers, which are 
of the highest possible class, have been designed from the results 
\ of untiring experimental work and lengthy practical experience. 


Minimum cost of handling is undoubtedly 
obtained by’the use of these conveyors, the 





ERITH. KENT 
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upkeep of which is very inexpensive. 
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tONDON OFFICE 
67 QUEEN VICTORIA STECA 
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Tubi-Togni, Ltd, Brescia. 


WORKS IN BRESCIA AND COGOLETO (ITALY). 


Pipes and Tubes 


Of Iron and Steel Plates, Welded or Riveted, of all sizes and for every pressure. 





500 Plants performed with a total power.of 1,200,000HP. and the highest waterfalls in the world. 





~~ > 4 





GROSSOTTO-VALTELLINA HYDRw-ELECTRIC PLANT FOR THE CITY OF MILANO. 
: Diameter of Supply Pipes: 1100/1500 mm. Head: 316m, Power developed: 40,000 HP. 


Metallic Dams. Grates. Safety Apparatus. Valves. 
Secundary Parts for Water Pipings. 
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EARDMORE. 


IQCOrorTIVvES. 















Locomori $ BUILT OF VARIETY 
QRFOR ANY CONDITION OF SERVICE, - 


i OR Se 


Semens-Marpr Oren-rleartn 
cip- STe&ew 


CRANK AND STRAICHT AXLES FOR 
LOCOMOTIVES ¢ STRAIGNT AXLES 
FOR CTIRRIACES Waconis 7ZINDALL 
KINDS OF ROLLING-STOCK: CaST 
ROLLED-STEEL WHEEL-CENTR 
TYRES Z% G@XLES FINISHED COMPLETE N 
FLOANCED WORK OF ZILL KINDS 7 
STEEL FORCGCINGS AND CASTINGS 
OF EVERY DESCRIPTION - BOILER. 
FROME AND CENERGL PLATES — 
BARS AND SECTIONS. 


Wn BEARDMORE. x,Co.Lrp. 


PARKHEAD STEEL WORKS 
1 


Ras’. 8 Ot 9 foe 


WPS SSI LONDON OFFICE: 36 VICTORIA ane: sw. 
“Bearowone. 2m SS ——, 




























TELEGRAMS: _ 
“BEARDMORE, 






LAaSGow.- 
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Pyritish in Origin and Name 














Rudge -Whitworth 
Steel Balls & 
Ball Bearings 


By Appo intment. 


Rudge-Whitworth,L s,.:1si, Birmingham: 
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IN 


BRASS 


| COPPER 
| NAVAL BRASS - 


YELLOW METAL 
ALUMINIUM BRONZE 
MANGANESE BRONZE 





Sir W. G. ARMSTRONG, WHITWORTH @ Co., Ltd. 


CENTRAL COMMERCIAL DEPT.: 
8, Great George Street, Westminster, S.W.1. 


TELEGRAMS; “ARWHITCOY, PARL, LONDON." TELEPHONE : VICTORIA 4010 
DISTRICT OFFICES: 
BIRMINGHAM : 158-161, Great Charles Street. MANCHESTER : 5, John Dalton Street. 
GLASGOW : 137a. St. Vincent Street. LEEDS : Pearl Chambers, East Parade. 


NEWCASTLE-UPON-TYNE : Pilgrim House, Pilgrim Street. 
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TRADE MARK 














BORING & TURNING MILLS 
TREPANNING MACHINES 
DRILLING MACHINES 
MILLING MACHINES 


Complete Installations of 
Machine Tools for 
Railway Workshops and 
General Engineering Works. 

















Boiler Shell Drilling Machine. 


PLANERS 
SHAPERS 
SLOTTERS 


WHEEL LATHES 
AXLE LATHES 














Heavy Slotting Machine. 


Sir W. G. ARMSTRONG, WHITWORTH @ Co., Ltd. 


CENTRAL COMMERCIAL DEPT.: 


8, Great George Street, Westminster, S.W.1. 





NEWCASTLE-UPON-TYNE: Pilgrim House, Pilgrim Street. 





TELEGRAMS; “ARWHITCOY, PARL, LONDON.”’ TELEPHONE: VICTORM 40°. 
DISTRICT OFFICES: ae 
BIRMINGHAM : 158-161, Great Charles Street. MANCHESTER : 5, John Dalton Street. 
GLASGOW : 137a, St. Vincent Street. LEEDS : Pearl Chambers, Fast Parade. 
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SCHNEIDER & C* 


HEAD OFFICE - - - 42, RUE D’ANJOU, PARIS (8°) 


LONDON OFFICE: 2 and 3, NORFOLK STREET, STRAND, W.C. 2 


STEEL FORGINGS. 


Tel.: Central 2033. 








Shaft for a Battleship. 











Turbine Drums for the French Battleship ‘ Vergniaud.” 














Crankshaft for Aeroplane Engine. 





] 
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TSHIS space will’ be reserved by 

CHARLES PURDEN, Ltd., 
for List of their Electric Motors in 
Stock .as on January Ist, 1920, which 
will appear in the first issue of this 


paper monthly. 


CHARLES PURDEN, Ltd., are doing 


this to save their customers the unneces- 


_ sary waiting for replies to their letters of 


enquiry respecting Motors in Stock. : 


CHARLES PURDEN, Ltd., 


Lancaster Street, 


BIRMINGHAM. 


(WALTER PURDEN, Managing Director). 
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DIESEL ELECTRIC PLANT. 




















CX SINE 


ANUFACTURE of Electrical Plant and Apparatus is 

M specialised at the several works of the Company :— 

Dick, Kerr Works, Preston; Ordnance Works, 
: Coventry and Scotstoun; Phoenix Works. Bradford ; 
. Siemens Works, Stafford; and Willans’ Works, Rugby. 


ENGUSH-ELECTRIC- @xpanv 


: QUEENS~ HOUSE, 
| Kingsway ~London’W.C. 2 


Telegrams: ‘ENELECTICO, WEST- ; Cables: “ENELECTICO, 7711 
8 CENT. LONDON.” Telephone: HOLBORN 830 LONDON.” 
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W.H. ALLEN, SON & CO. E* 


TURBINE - DRIVEN 
MACHINERY. 


GEARED or DIRECT DRIVE. 











TURBINE-DRIVEN GENERATORS. TURBINE-DRIVEN BILGE PUMPS. 
TURBINE-DRIVEN CIRCULATING PUMPS. TURBINE-DRIVEN CENTRIFUGAL PUMPS 
TURBINE-DRIVEN FANS. FOR ALL PURPOSES. 








BEDFORD, ENGLAND. 














—_. 
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Absolutely Fool-Proof 


Truck Type 
Switchgear 


For Low Tension & High Tension 
A.C. Circuits. 


This type of switchgear is of the 
‘Safety First” order and is _parti- 
cularly suitable for installation where 
space is limited; No passage way 
at the back is required. 





Truck Gear consists essentially of 
two elements — Stationary Cell and 
a movable truck. 


With+ the truck in position it is 
impossible to come into contact with 
any live parts. 





H.T. Truck Type Switchgear—truck draw out for inspection. 


MiickersaN N 


Trafford Park, 








Switch Truck cannot be with- 
drawn from the Stationary Cell 
unless Oil Switch handle is in the 
“Off” position. It is impossible 
for the operator to accidentally 
touch a live metal in Stationary 
Cell when the truck is withdrawn. 


Any number of units can be 
bolted together to form a 
complete Switchboard. 


It is impossible to receive a 
shock from this type of switch- 
gear. It is Automatic in its 
supreme Safety. 


Write for Leaflet 85/1-2. 


ickers- 
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Setas See uy ae 
Voltage curves of a colliery load with 2 SSS eee SE Eg Eg 4 -ge- 3 a 
coal cutters running, showing violent =. "FE cs os f a = With Tiel | Rageltor } © a. thee => 
fluctuations in voltage from 89 volts to oe Serene {. oS =z Hee tes - test RE 3a aa 
115 volts without Tirrill Regulator, ewe: ows | aa ata 8 ats ak? We Fo 


and a practically straight line at 109 
volts with a Tirrill Regulator on the 
Circuit. 











A Straight Line 
is the shortest distance between two points, but on a 
voltage chart it shows the result of installing a Timll 
Regulator on the system, which automatically 
keeps the voltage steady and constant, and gives 


Perfect Voltage Regulation. 


Tirrill Regulators 


are instruments of unerring precision that automatically 
keep the voltage constant on either alternating or direct 
current circuits. 





They are automatic in their action, and act in- 
Tirrill Regulator Panels, ‘ 
ot Natiobal Physical Laboratory. stantaneously, so that even with Turbo Alternators 


= with inherently bad regulation a _ satisfactory 

voltage is obtained. Time lag is practically non- 

existent, the moving part of the mechanism is very 

‘ light with a maximum travel of only about 1/32" 

ee and hunting troubles are entirely _ eliminated. 
Hall Mark 

for Quality Write for illustrated List E.G. 2612 on Tirnill Regulators. 122 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 


Head Office and Works - - - Rugby, England. 
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TheWEI R-- Direct (nfact 





feed Water Heater 





obtains a double economy : 








(1). It averts corrosion 
in the boilers and 


boiler tubes by 
removing the cor- 
rosive gases from 
the feed water 


(2). It. effectively re- 
covers every unit 
of heat contained 

in the auxiliary 

exhaust steam 


The saving in fuel and 
repair bills is direct and 
considerable 


A simple and efficient 
machine: imitated but 


never equalled 


G. « J. WEIR, Lea. 


CATHCART 
GLASGOW 
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mn MEA SIA 


SINGLE COLLAR, FORCED 
LUBRICATION, MARINE 
THRUST BEARINGS, 




























































LS ; = 3 

MICHELL THRUST BLOCKS UNDER CONSTRUCTION, > a 

—Mesers. Vickers Limited, Barrow. = 

Epoch-Making Invention . 

in Marine Engineering. 

= SINGLE COLLAR, During the recent High Court appeal for extension of term of patent for the Michell [| | 
== BATH LUBRICATION, Thrust Bearing, Mr. Justice Sargant, in giving judgment, said:— The result of this [| | 
EARING. invention has been to increase to an extraordinary extent the efficiency of Thrust Bearings by [| 

Ear allowing them to withstand an enormously higher pressure per square inch of surface ; their size a 


and cost has been very greatly reduced ; their efficiency and reliability has been largely increased, and 

by reason of the extremely low coefficient of friction, a saving of 24% to 3% in the power usually 

wasted in an ordinary Multi-Collar Thrust Block with a consequent saving of a similar percentage of 

fuel. .. There has also been a great saving in the space occupied, quantity of oil used, and cost of 

Head Office: upkeep. .. Repairs and adjustment are practically negligible on the most continuous service. . . 

Counsel did not put the case too high in claiming this as an epoch-making invention. With either 

VICKERS HOUSE, Cid Bath or Forced Labrication these beatings aré ented seliablo end highly <fieiint. Under the 
BROADWAY, LONDON, S.W. I. most exacting conditions imposed by Marine Turbines, Reciprocating Engines or Allied Machinery ; 
and are im service taking the thrust on a single collar of a shaft transmitting 25,000 shaft horse power. 
For land installations of Steam Turbines, Heavy Oil Engines. Air Compressors, Fans, Blowers, 


coriiieiani 


HN 


| 





| 


CRAYFORD, IPSWICH, WEYBRIDGE. 


| a ee INN! eae Ih LAA HA TT | 
IMATE A A HANA AGA HUST MITA MAI ; 


=— weste: Electric Motors, Centrifugal Pumps, Worm Drives, Footstep Bearings, or any other machinery of 4 
BARROW-IN- FURNESS, SHEFFIELD, any type or size, where an axial thrust, with either high or low revolutions, has to be considered, : 
= ERITH, BIRMINGHAM, DARTFORD, Michell Thrust Bearings are recommended as being particularly suitable. z 
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WARSHIPS. MAIL AND PASSENGER STEAMERS. 
Icebreakers, Dredgers, and other Special Craft. Floating Docks and Cranes. 


Guns and their Mountings. AIRCR AFT. Armour Plates. 










Marine Engines of all 
descriptions, including 
Turbine and Heavy 
Oil Engines. 








High Efficiency Vacuum 
Plants, Contraflo Con- 
densers, Kinetic Recip- 
rocating Air Pumps, 
Cascade Filters, Winch 
Condensers, Feed 
Heaters and Evaporators 
for Land and Marine 
Installations. 




















Large Gas Engines. 



















THE START FROM HOUNSLOW. 


THE FIRST FLIGHT FROM ENGLAND TO AUSTRALIA. 


November 12th to December 10th, 1919. 


LIGHT AS ALUMINIUM. 66 DU RAI UMIN 3 STRONG AS STEEL. 
Specific Gravity 28 35 
(REG. TRADE MARK.) 


Tensile Strength up to 35 tons. 

















An alloy of Aluminium with the strength and hardness of Mild Steel, but having only one-third of its weight. Will not rust. Almost unaffected by sea water: 












For 





Aeroplanes, 
Dirigibles, 
Hydroplanes, 
Motor Car, Yacht 
and Boat Fittings, 

&e. 


It is an ideal substi- 
tute for Aluminium, 
Nickel, Silver, Brass, 
Copper, Nickel- 
Plated and Silvered 
articles, and it is the , 4 

only substitute for ; : - ~ 
Steel where Light- 

ness combined with ae, 
the strength of that LONDON, S W. 1 
metal is required. “or r 













































Licensee and Distributor for 
the United States : 


The AMERICAN DURALUMIN 
CO., 
Hanover Bank Building, 
Nassau and Pine Streets, 
New York. 














For Scientific Appar- 
atus, Instruments 0: 
Precision, Orthopx- 
dic Apparatus and 
HospitalSupplies,&c. 














VICKERS 1 Limitep, 


VICKERS HOUSE, BROADWAY, LONDON, S.W. 


Works: BARROW-IN-FURNESS and SHEFFIELD. 
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TRADE (Jk) MARK acai 
River Don Works, ye 


ee a ee SHEFFIELD. — 




















SPECIAL STEEL FORGINGS 


OF ALL DESCRIPTIONS. 
AUSTRALIAN AND TRANSATLANTIC FLIGHTS. 


66 
VICKERS-vimy-ROLLS.” 
The important Forgings of the engenee used on these flights, were made by Vickers Limited, Sheffield, and included 
rankshafts, Propeller Shafts and Propeller Hubs. 




















River Don Works, Sheffield. 








VICKERS  Limitep, 


VICKERS HOUSE, BROADWAY, LONDON, S.W. I. 


Works: BARROW-IN-FURNESS, SHEFFIELD, BIRMINGHAM, CRAYFORD, DARTFORD, ERITH, IPSWICH, WEYBRIDGE 
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CAST NAME PLATES ‘oonsuothatros 
ano INSTRUCT ION TES. "ALL TYPES & ALL SIZES. 


BUTLER JONES (NAMEPLATES), LTD., eonssr Hote ohon wk. a5 —: bey | See our Adovt. in alternate issues. 
OS eo 
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CRANE 


STONE BREAKERS, 
ORE CRUSHERS, 
SCREENING AND 


ELEVATING 
PLANTS. 


H. R. MARSDEN 


LIMITED, 


Soho Foundry, LEEDS. 


London Offices :— 
Marsden's High speed Crushing Rolls with Automatic Feeding Apparatus. 17, ST. SWITHIN'S LANE, E.C. 4. 
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‘SHOULD THE GLUTCH SLIP ? [alazxelee) 
The only time a clutch should slip is when the machine is overloaded. _ F 3 R O Bhe 
Any other slipping should be regarded as wasted power. FRI CTl 0 | L| NIN Che 


If you are losing power this way, fit Ferodo Linings to all your clutches. 





The HERBERT FROOD CO., Ltd., Chapel-en-le-Frith. 


li i ; : : aw. Contractors to the War and Admiralty, London General Omniue 
A Ferodo lined Clutch will transmit the maximum power without slipping or Rapen ad tegeed Ade tie ae late ond tame 
nj 27!zing, and it will outlast many times any other form of clutch liner. Depots at London, Birmingham, Bristol, Cardiff, Coventry, 





Rainburgh, Glasgow, Liverpool. Manchester and Newcastle. 






























axma 


An economical combination for driving motive 

power in factories and workshops is the 

i} Paxman-Lents and Economic Boiler. :: © 5901 
further partioulars upon application to :— 
Davey, Paxman & Co., Ltd., 


COLCHESTER, and 78, Queen Victoria Street, E.C. 

















Man ‘acturers of r Ta - - arses 


“WECLA” <TEEL FORCINCS 


(Trade Mark) 


For Marine an: other Engineering 


urposes, in the rough, rough 
pespomachined, or finished. 


MADE TO ADMIRALTY, WAR OFFICE, 
LLOYD'S, BOARD OF TRADE, AND 
BUREAU VERITAS SPEOIFICATIONS. 


STEEL CASTINGS 
of every description 
up to 30 tons in weight. 


SPECIAL ALLOY HIGH TENSILE STEEL 
FOR AIRCRAFT AND MOTOR CARS. 
High Speed Todi Steels 
of the first quality. 


Complete Stone Breaking 
and Ore Crushing Plants. 


a 


sy 






Sole Makers of 


HADFIELD'S PATENT 


2A MANGANESE 
or «Cs STEEL. 


THE SUPREME MATERIAL for Rail- 
way and Tramway Special Track-work ; 
also Wearing Parts of Stone Breaking, 


Ore Crushing and other Machinery. 
gee EADELELDSsS i:ryv. 








Werks area over 200 acres. East Hecla and Hecla Works, SHEFFIELD. wns Ramin ORs: Nee 


Laurence Pountney Hill, E.C. 4. 
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DRILLING 
GRINDING 


TAPPINGand 
many other kinds of 


Machine Tools 
nanufactured bu 


p Mamulbctu ePety” by e, 


LEICESTERYENLUANE 


Ltd. 

















/IMPULSE TYPE STEAM TURBINES 


For Powers up to 1000 HP. 





SPECIAL TYPES FOR 


BACK PRESSURE WORK. 


The illustration shows one of the 200 Kw. 
Turbo-Generators with condensing plant 
installed in H.M.S. Queen Elizabeth. 


PETER BROTHERHOOD, Petersoroucu. 
































cw yNNES 


LIMITED. 


“INVINCIBLE”? CENTRIFUGAL PRESSURE PUMPS FOR HYDRAULIC POWER. 


1500 ibs. per square inch or over. 


san | Automatic 


Motor 


or 


Accumulators. 


Perfect Steam Turbine 


Balance. Drive. 


O 505 





GWYNNES LTD., 
“ Gwynne, London.” HAMMERSMITH, LONDON, W. 6. 1910 Hammersmith. 
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When Requiring 


AIR COMPRESSORS 


Send for our List of Users 
AND 


Ascertain their Experience. 








TWO-STAGE MOTOR-DRIVEN AIR COMPRESSOR. 1600 cubic feet per min. 


Our aim has always been the production of the “‘ Best’ and most Efficient Compressor rather than the cheapest. 
That this policy is right is proved by the large number cf Repeat Orders. 


Reliability is of prime importance. A “Belliss” Compressor can be depended upon to run continuously for 
long periods of time, with a minimum of attention and cost of up-keep. 


Telegrams: BELLISS, BIRMINGHAM. Established 1852. London Office: 8, Victoria St., S.W. I. 


BELLISS & MORCOM LIMITED 


BIRMINGHAM, engianp. 


6563 
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TILGHMAN'S SAND BLAST APPARATUS 


(Arranged for the Operator to work either inside or outside the Sand Blast Chamber) 
FOR GLEANING LARGE. AND SMALL CASTINGS. 


WILL SAVE 60 PER CENT. IN FETTLERS’ WAGES. 


IN USE BY THE FOLLOWING WELL-KNOWN FIRMS: 


























STEEL CASTINGS. ORDINARY IRON CASTINGS. MALLEABLE IRON. BRASS OR GUNMETAL. 
Beardmore, W., & Co., Ltd. Glasgow | Piatt Bros. & Co., Ltd. Oldham Oo., Ltd. Derb: Vickers Limited Barrow 
Steel Co. of Scotland Glas | Tweedales & Smalley Castleton Crowley, Joba, John, & Go. fea.” Sheffie Gummer & Oo. Rotherham 
Coltness Iron Uo. Coltness | H.M. yo _ | Baker Foundry Smethwick Ruston, Proctor & Co., Ltd. Lincoln 
Diekson & Manna, Ltd. Armadale | Dobson & low, Ltd. Bolton | Maddocks ay! _& Bor he Ltd. tes Storey, isaac, & Sons, Lid. Manchester 
Vickers Limited Barrow Doulton & Co., Ltda. Paisley | Clegg & Howgate, Ltd. K le Glenfield & Kennedy Kilmarnock 
—s" Forge Co., Lua. Darlington Ruston, Proctor & Co., Ltd. Lincoln | Croft Foun Co., Ltd. reall Milne, J., & Son Hdinburgh 
Shaw, & Co Middlesbrough Marshall, Sons, & Oo., ‘Lta. Gainsborough | Lindop, H. W. Walsall Benton & Stone B 
Hadfields’ Steel Foundry Co., Ltd. Sheffiela Shanks & Co., Lta Barrhead Tangyes Ltd. Birmingham British Insulated & wg 7 Cables, Ltd. = 
Osborn, S., & Co., Ltd. Sheffield Falkirk Iron Oo. Falkirk | Harper, J., & Co. Willenhall Marshall, Sons, & Co., L 
Jackson, P. R., & Co., Manchester Hopkinson & Co. Huddersfield Haden, G. N., & Sons Trowbridge Co, 

Atlas Steel Foundry a _. Co., Ltd. Armadale A. Kenrick & Sons, Ltd. West Bromwich | Brampton Bros. Birmingham Barr & Strouds Patents Guages 
John Spencer & Sons, ie. Newcastle-on-Tyne Cannon Iron Foundries Wolverhampton Clive, Thos., & Son Birmingham Hopkinson & Co., Ltd. Hudd ela 
Cammell Laird & Oo., Ltd Sheffield Holcroft, Thos., & Sons, Ltd. Welrvetameten meson, T., & Sons, Ltd 1 Harlow & Son 

Brown, John, & Co., Ltd. Sheffield Geo. Salter & Co. West Bromwich | Hackett & Sons West Bromwich Woodhouse & Co. 

Allen, B., & Co., Ltd. Sheffiela Clark, T. and C., & Co. Wolverhampton | Hill, A. and J. Willenhall! Hill, C. and L. Willenhall 
Blectro Flex. Steel Co., Ltd. Newcastle-on-Tyne Swain, Matthew, Ltd. Manchester Parkes, G. B., Ltd. Halesowen Showell, B., & Sons, Ltd, Birmingham 








Representative; GEO. HOPKINS, 10, Sanctuary House, Broadway, Westminster, &.W. 


TILGHMAN’'S PATENT SAND BLAST CO. 


BROADHEATH, eae MANCHESTER. Limited, 


TILGHMAN’S AIR COMPRESSORS. 


FOR ALL PURPOSES. OVER 4,000 SUPPLIED. 











STANDARD TYPE AIR COMPRESSOR WUKASING AT A COLLIERY, Capacity 2,600 cubic feet per ménete, Pressure 100 ibe., 296 R.P.M, 


Standard Vertical and Horizontal Enclosed Types 50 to 5,000 cubic feet per minute. The outstanding features of these machines are 
SIMPLICITY, RELIABILITY, ACCESSIBILITY and EFFICIENCY combined with silent working at high speed. 


Amongst the users o: these Compressors are the following well-known firms :— 








SIR RAYLTON Middl SKINNINGROVE IRON Co, Lid. Saltburn-by-the Sea HM. DOCKYARD, Haulbowline. 1” 

SIRW 0 ARMSTRONG WHITWORTH & Coy Lick, Newcastlo-on-Tyne. CHAS. RENNO N& Con Scum Shuclde HESTER DRY DOCKS Co. Ltd. Manchester 

GREAT WESTERN COLLIERY Co, Lea, Pontepridal RNE, G Rariat 3, Tea. me MERCANTILE DRY DOCKS Co. Led. Jarrow-on-Tyne. 

CUFTON & KEARSLEY COAL Co. Led: Manchester. PORE IRON SHIPBUILDING Co. Lid. Willinston-on-Tyne. COOK WELTON MMELL. Lid. ‘ 
FOUNDRY Led, N >. Willows. BABCOCK & WIL OHN READHEAD & SONS, Lid South Shi 

MIDLAND CORD CORSO RON to il” Newcastle. BLYTH SHIPBUILDING & DRY DOCKS Co. Lid. Blyth. | ARDROSSAN DRY DOCK & SHIPBUILDING Co. Led 


TILGHMAN’S PATENT SAND BLAST CO., LTD., Broadheath near Manchester. 
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For Immediate Delivery :— 
ONE BATEMAN TOP SPEED PLANER, 


54 in. by 48 in. by 14 ft. 
with Three Tool Boxes and Belt Driven. 


tee Haggas & Smith, 


EASTWOOD, 




























Be 


nd 


x. 
oe 


* 
4 
5 KEIGHLEY, 


ENGLAND. 


we 


END VIEW. 


Please Ask for Our 


NEW PLANER 
CATALOGUE. 


6520 


Head Office and Works: KEIGHLEY. 


Telephone: 154 KEIGHLEY. 
Telegrams and Cables: ‘*‘PLANERS, KEIGHLEY.” 
Codes Used: ABC (5th Edition), LIEBERS, and PRIVATE. 


LONDON OFFICE: GLASGOW OFFICE: 
38, VICTORIA ST., WESTMINSTER, S.W. | CENTRAL CHAMBERS, HOPE ST. 


Telegrams: “ Vitvatie, Lonpon.” Telegrams: * Farnm an, GLaseow ” 
Telephone: 319¢ Vicrorra (Two lines). Telephone: 416 CenTRaL 


a FRONT VIEW. 





a 
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A PERFECT 
RiGHT ANGLE BUTT WELD. 
of « €. 


sé A-I $9 A. 1 
in in 
name quality 
Butt Welding 
24 ins. by 1 in. = 24 sq. in area—welded in 1 minute 


40 seconds—one skilled man, no: helper, 994% perfect welds, 
after dressing 93% of the original strength of the metal, 
perfect right-angle, perfectly level. 


Old method—a forge, a blacksmith, a striker, at least half an hour, a serious 
percentage of bad welds, no certainty of clean welded centres, guaranteed 
alignment of right-angle impossible. 


Which ts the efficiency method ? 


London Representative: 


Mr. J. COULTON (Dept. D), Bevois House, 28, Basinghall Street, E.C. 2. 


Telephone : 5979 London Wall. Telegrams: ‘ Cycoultond, Ave,” London. 
Selling Agents: 


RD. JOHNSON, CLAPHAM & MORRIS, LTD. (Dept. D), 24 & 26, Lever St. MANCHESTER. 


Telephone : Central 1120 (9 Direct Lines.) Telegrams : “ Metallicus,” Manchester. 

PERKIN &® co. LTD. (Dept. D), Junction Works, Whitehall Road, LEEDS. 

Telephone : 26805. Telegrams : “ Perco,” Leeds. 
Made by: 

A-I MANUFACTURING COMPANY (Dept. D), Industry Works. Sunbridge Road, BRADFORD. 

Telephones : 5152, 5153. Telegrams: “ Patterns,” Bradford 


(Agencies in other countries.) 
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LEADING “VALVES OF PRECISION” 


WHICH DO WORK UNATTEMPTED WITH ANY OTHER DESIQ@N. 
























la of Parts. 
pte 

| Adjusting Scerew— 
Spring Adjusting Nuf- 
Swing Chanmber— 
Pressure Sprig —} 
liston follower. iS 










‘ Pisto 
- / ort 


Bots biston 
. i papneget: zi 


ba 7 









iii 





ys Velve—- 




















Nai lide Disc 
Bottom Plug— | 
FOSTER CLASS “G" REDUCING VALVE. FOSTER CLASS “U” REDUCING VALVE. For Air Fig. 1770.—CLASS “W" STANDARD REDUCING VALVE. 
Most compact. Single Seat. Works any way and Water Pressures. Steady Control. Dead-tight. Adapts itself instantly to all demands. 
up. Dead -tight. Seif-contained. Closest “Water Drawn—off or not.” No outside Levers, 
Regulation. Pipes, &c. 
(- es > 
WwW the only Makers of go sag 
e are e y “ FOSTER” 
VALVES 
’ 
FOSTER’S PATENT PRESSURE uveitis 
Steam to 


EXHAUST and 
- MIXED 

PRESSURE 

TURBINES ; 

V A | V E S REDUCING 
300 lb. down to 
Atmosphere in 

one stage. 





“ FOSTER’ 
FAN ENGINE 


Perec SPECIFY ALWAYS BAILEY’S ‘Sst: ecuatwe Vve 
a \ coma REDUCING VALVES. - a 
































Fig. 1929.—FOSTER CLASS “‘Z” HYDRAULIC FOSTER CLASS “Y’’ REDUCING VALVE. 
REDUCING VALVE. For Reducing Initial Pressures of 3500-2000 Ibs 
FOSTER CLASS “Y"' REDUCING VALVE. For Initial Hydraulic and Air Pressures of 3000 Ibs. to 250 Ibs. Designed for Acetylene Welding, — 
For High Pressure Gases. Pneumatic Rivetting, &c. 


MANUEACTURED BDZ 


HB) Sin VW. EH. Barry « Co. I. bv. 


AT THE ALBION WORES, SALFORD, MANCHBSTHR. 
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CAParsons 8@. I= 


ATON-WORKS, NEWQSTLEo TYNE 


Hit HOTATHONEONEAUUUUATERALONN tte LONDON OFFICE; 8 VICTORIA ST, 5.0.1 Came Ns WUHAN HH 


Titre ir he ee. 














a " Manufacturers of 
ee Steam Turbines, 
Alternators, 
Turbo Air Compressors, 
Condensing Plant, Turbo Blowers, 
Reduction Gearing. 



















Designs prepared and estimates submitted for 
complete Electric Power Stations as well as 
for Plant for driving Cotton, Jute and Paper 
Mills through gearing. 








Our Works are equipped with the most modern 
of machinery. 








Our experience is exceptional and varied. “* 


Our staff of highly qualified Engineers is 
available for the solving of your plant problems. 






or re 













980 B.HP MIXED PRESSURE TURBO AIR COMPRESSOR. ih 
| Capacity: 5000 cub. ft, of air per minute at a pressure of 75ibs. per sq.inch {§ 
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THE WALLSEND SLIPWAY 
ao ENGINEERING CO., 1: 


W ALLSHND-ON-TYN HE. 
Builders of ALL TYPES of 


ad for —— 


mem =e Lanes and Merchant Vessels. 




















SET OF TWIN-SCREW GEARED TURBINE ENGINES FOR LARGE MERCHANT VEcs"L. 


““" OIL BURNING INSTALLATIONS 


More than 3OC Vessels have been fitted up by the Company for burning oil fuel; a: 
while the aggregate power of Boilers so fitted exceeds 3,000,000 HORSE POWER. 


SHIP REPAIRERS. Graving Dock 640 ft long. 
Works and Offices - - - - WALLSEND-ON-TYNE. 


Telegrams—""WALL, NEWCASTLE-ON-TYNE:” 
LONDON Office - 30, GREAT ST. HELENS, E.C. 
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IRONITE 


BRAND CEMENT of LOORING 


uaxrs CONCRETE FLOOR 


ENTIRELY 
BRITISH 


WEAR PROOF, DUST PROOF, 
WATER PROOF, GREASE PROOF. 


CONTRACTORS TO WAR OFFIOH, ADMIRALTY, AND OTHER GOVERNMENT DEPARTMENTS 





ee rr ad 











“BRAND CEMENT for WATERPROOFING. 


66 99 
IRONITE 
For rendering, at a very Jow cost, Cement, Bricks, Concrete, Wood, &c., absolutely Waterproof and Oil Proof against heavy pressure 








Also | 


FLAT ROOFS rendered Waterproof at less than half the cost of Asphalt. 
































For fall particulars apply to— 
The IRONITE COMPANY, Limited 
(Managers—S. THORNELY MOTT & VINES, Ltd.), 
5018 VICTO! 11, Old Queen Street, Westminster, LONDON, S.W. 1 OFviE, Who, 
: Bombay, 75, Hornby Road. 


No. 5618 VICTORIA. P 
Sele Indian Agents—HEATLY & GRESHAM, Ltd., Calcutta. 6. Waterloo Street 











THORMOTVIN, Vic., Lowpon, 
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fees HULL PL 1 
MOA 01 a 


wi A “REDMAN” ? 


BECAUSE IT 1S A CAPITAL INVESTMENT ron REDUCING 
wr LABOUR cos: 


THis is THE VITAL POINT .w° STRIKES wires ALL WHO USE THEM 
: 
| 








wo iM 


L4UULIAUUANUUNA) 







MANUFACTURED IN SIZES 


20° To 72° Sor. 
BELT & ELEGTRICALLY-DRIVEN. 











MM Mu mn MT mT ; 
U AAU LUAU ALTA NTT PREC OOCOPTPT 


IUEUUMMUNUGGAUAALAHAAAb Ads disudsDbidsidis Hdd 








. 
ad . 
th 
lt 








E 
ILLUSTRATION OF 6'« 5'« 10’ SELF-CONTAINED. : 
ELECTRICALLY-DRIVEN. : 


G. REDMAN & SONS, L™ PLaner Speciauists, Kineston, Hauiray. 


Telegrams and Cables: TEL. 308. Codes: LIEBERS (6 letter), and ABC (5th Edition), 
“ PLANERS, HALIFAX.” and MARCONI INTERNATIONAL. 


PIDTH TH PUM LGRUULTTRTT UTAH ite Pad? anf THLLHDUC LCA TDR i HOLA WNT 
AMMAR SALAS ALAN ii a {ilidddl 140d il ll utili dial dAMMMLIL 
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—and Capital—and Labour--.and Repairs 


by installing our intercommunicating phone. 
You are then directly in touch with every 
department—however extensive your 
premises are. You can talk  instanter 
with any of your Managers or Foremen. 
Invaluable in Shipyards, Foundries, Offices, etc. - 


Particulars from 


THE TELEPHONE MANUF —— Co., a. 


WEST DULWICH, 
LONDON, 5S.E.2I 


Telephone: Sydenham 1067 
Telegrams : Bubasiis—Dulerox 


The Illustration shows a desk instru- 
ment for 20 - nes, with microphone 
and automatic communication 





[lh tit ~.. ——— —F 
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JEFFREY TYPE “B” SWING HAMMER 
PULVERIZER FOR COKE PLANTS. 


None of the product can 

< get by without pulveriza- 

Reduces Run - of - Mine tion, yet the Drop Bottom 

permits tramp iron to be 

disposed of without injury 
to the machine. 


Coal to } inch to dust 
for coking purposes. 


The product of this pul- 
verizer insures first class 


Built in several sizes with 
coke. 


capacities ranging from 10 
to 250 tons per hour. 


Breaker Plate and Drop Bottom. 


MANUFACTURERS OF ELEVATING. CONVEYING, SCREENING, CRUSHING, 
POWER TRANSMISSION MACHINERY; COAL MINING MACHINERY, ETC. 


Write for Catalogues on the line you are interested in. wes 


THE JEFFREY MFG. CO., 910 norri rourrn street, COLUMBUS, OHIO, U.S.A. 


Sole Agents for England.—Messrs. HUGH WOOD & CO., LTD., Newcastle-on-Tyne and 65 Fenchurch Street, London. 























“JEFFREY” ELECTRIC LOCOMOTIVES. 


Gj 





A 124 Ton 
STORAGE BATTERY 
LOCOMOTIVE 





Hauling and Shunting at 


Trafford Park, Manchester. 


a 


Th lens WOOD & Co. LTD. 


65, FENCHURCH STREET, LONDON, E.C. 3. 


Telegrams: ‘‘HUWOD, FEN., LONDON.” Telephone: AVENUE 1545. 
Head Office: NEWCASTLE-ON-TYNE. And at MANCHESTER and CARDIFF. 
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WERF GUSTO 


E"zmma A. EE". SEacvU tL. DEES, Somrmpax» (2OL.5.ATD)- 


Sole Agent United Kingdom—ANDERSON RODGER, 38, Victoria St., Westminster, London, S.W. TELEQRAPHIO ADDREss— 
ASMULDERS, SCHIEDAM. 

















160 TONS DERRICKING ano REVOLVING FLOATING CRANE. COAL ELEVATOR “WESTFALEN.” 


Height above Waterline ... ... 60,75 M—196 ft. . ; 

Radive for 40 Tons ~~ 45°50 M—149 fe. Having & Guaranteed Contractural Outpat of 600 Tons per Hozr, 
Ditto ditto 110 Tons ... 26,50 M— 87 ft. which ran up to over 1000 Tons per Hour at the Trials 
Ditto ditto 160 Tons ... 26,50 M— 87 ft. 





DEPARTMENTS: 


4. DREDGING PLANT of ALL TYPES up to the LARGEST capacities. 
B®. COALING VESSELS BUNKERING STEAMERS MECHANICALLY at rates from 
150 to 1000 Tons per Hour and upwards. 


oS. FLOATING CRANES of great Power, from 60 to 400 Tons and upwards. 
(Of late years we have supplied 23 of these Cranes, ranging in power from 60 to 400 Tons.) 
BOILERS of every description; BRIDGE and ROOF CONSTRUCTION, by our own 
Boiler Works—A. F. SMULDERS, Grace-Berleur, nr. Liege, Belgium. sits 
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GUEST-LENOX PATENT PRESSED STEEL SECTIONAL TANKS 


As Supplied to H.M. War Office and Admiralty. 
i eauaas 














When Ordering 
Tanks for Shipment, 
Reduce 
the Cost of Freight 
by 
specifying our make. 


Light, Cheap, 

Bolted Joints, 

Easily Erected 
Delivered From Stock, 











and 
the Strongest on the 
Market. 
Over 4,000 tons supplied. 
OS geen e oe aaes 
Sole 
niaers: BROWN, LENOX & 00., (LONDON), Lro., POPLAR, E. 
5p Stan pe A “LENOX, MILLWALL.” 









ALUMINIUM 


CAS 7aNGS OF EVERY DESCRIPTION. 


BIRMINCHAM ALUMINIUM CASTING (1903) CO. LD., 
Cambridge Street Works - - BIRMINGHAM. 


SAND AND DIE CASTINGS 


of the Highest Quality for 


General HEinmgineeringsg, 
Automobile 
and 
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MANUFACTURERS OF 


SHIPPING & LIFTING TACKLE 


OF BVBRY DBSCRIPTION. 


DROPFORGED HOOKS, EYEBOLTS, 
EYEPLATES, etc., a speciatity. 








DROPFORGINGS ONLY OR FINISHED MACHINED TO 
CUSTOMERS’ REQUIREMENTS. 





On Admiralty and .. Contractors to 
War Office Lists. Home and Colonial Railways. 





May we quote you? vous 


Sv MG WS S 
MIE EICES WIN s 
REE RERS ERE 








PATENT 
DRILL CHUCKS | 
j 4 


THE BEST. 














Drills, Boring Bars, Reamers, 
Tappers, &c., changed whilst 
machine is in motion. 





THOUSANDS IN USE. 








Full particulare on application to : 


THOS. R. ROBERTSON, 


97, Hurst Street, LIVERPOOL. M.1.Mech.E. 
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The 5,22Ist Lathe! 


ag eset against large upkeep costs and short-life 
Machines. Every Lathe which the Willson organi- 
sation sends out embodies the best that Lathe 
Specialists can design and high-class material and 

ip produce. 


ilison 





XR TS 
1 WA awe 


MN Wo » va aN 9 





Taaee are now 5200 “Willson Lathes” daily 

producing super-accurate work. They are built 
on the interchangeable unit principle. Spare parts 
can be “expressed” at any time. The chief 
working parts are specially hardened to ensure 
accuracy. The guide strip is of hardened steel 
and is dirt proof. The Head Stop spindle is of 
high grade steel accurately finished by grinding and 
lapping after hardening. This is an unique feature. 
Built in one size only, 8} centres with any length of 
bed, either straight or gap. 


DELIVERY FROM STOCK. 
Write now for fully illustrated 
and descriptive catalogue. 


7503, 


Showroom : 
Macuinery Hatt, 
68, Horton Street, Halifax . 
!Half-a-minute from 





(SMITH, BARKER & WILLSON & CO.), ‘ane eae 
Lathe Makers, HOLMDENE, Halifax, Eng. 
Phone: 46 Hatirax. ABC Code, sth Edition, 
Grams: “ Larus, HAtirax.” and private code. 














THE 


GARRETT 


ENGINE 


FUEL 
ECONOMY. 


In Sizes up to 
400 B.HP. 





—  — 


LONDON OFFICE :— 
Central House, Kingsway, W.C. 


SOLE AGENTS :— 





INDIA—Asseciated British Engineers, 


Ltd., Caleutta. 
Turner Hoare & Co., Ltd., 
Bom 





STRAITS SETTLEMENTS— 


Babin 68- Sci For all classes of Fuel. 
RICHARD GARRETT & SONS, Ltd. ‘SsToON ENGLAND. 
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Bells non-conducting 
Bosler Composation 


is the result of 48 years’ combination of science and engineering experience 
in conserving costly boiler heat. 


Below are shown details of two entirely independent tests which establish beyond dispute that a saving of 
80% to 84% in condensation is effected by the use of Bell’s Composition. 








Copy of report of the Whitworth Engineering Laboratory Summary of report of tests. made Messrs. Lake & 
(University of Manchester) Steam Pipe Covering Tests. Currie, Consulting Engineers, London, with 

Bell’s United Asbestos Nen-Conducting Composition. Bell’s United Asbestos Non-Conducting Composition, 
Mean thickness of covering... 11 


Water condensed per sq. ft. of external surface of bare 
pipe per hour ... 


Mean steam pressures absolute - 
Mean steam temp. Far. 


oor 154 
se _ eee one aoe oso MSE” 
ee a ee ee ee 0.8 °5 Ibs Mean Ibs. condensed by the bare pipe per sq- ft. per homr 0.9898 
Water condensed per sq. ft. of external surface of covered 0.152 

oe ‘ bie ove eee a ° 


Mean Ibs. condensed by the covered pipe per sq. ft. hr. 

ue 3... ttl ” 0.162 .~ Mean = of temp. Far. of external air and steam 

e mn 73 Cale; cae cease Fae supplied .- = nee |) ieee ae 
Mean ~~ onnanet by the bare pipe per sq. ft. per hour 
In accordance with these tests, the covering when applied to a per deg. Far, diff. of temp. «+» ose “ oy | oes 
one-inch pipe in a layer of not less than 2.11 inches thick conforms a Ibs. yg ioe cavered pipes per sq. ft, Pe 000841 
to the standard required by regulation 6 (c) of the regulations A jour +d Bee. 7 er. ai . ay on . ~~ = 100 
dated December 21st, 1911, made by the Secretary of State under yey yo on & poe on tn bare - ¥ po 
the Factory & Workshop(Cotton Cloth Factories) Act, 1911 (12 Geo. pprox. relative condensation in covered pipe ... ow» 164 
5, c. 21), as to humidity and ventilation in Cotton Cloth Factories. This equals a saving in condensation of 83% 


X 284) 




















Samples and Catalogues on application. 


Bells United Asbestos Co Ltd 


Pioneers of the Worlds Asbestos Industry 
Southwark Street, London.S.E.1. 


ULZLER 


BROTHERS 
Centrifugal Pumps 


For All Conditions and Requirements. 



























Reliable. 





Quick Delivery 


Large Stock of 
Small Pumps 
keptin London. 












Simple. 
Efficient. 




















31, Bedford Square, London, W.C. 1. 


WORKS: WINTERTHUR, SWITZERLAND, 
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P r od uce ! Don’t Waste Time Resetting. 


The Knight Milling and Drilling Machine is provided with a tilting table, 
permitting work to be handled at any angle without necessitating a 
resetting of the job. The adjustments are few and simple—the table 
may be depended upon for its steadiness in all positions. 


KNIGHT MILLING AND 
DRILLING MACHINES 


are used for surfacing work at angles, which would be awkward, if not 
impossible, without the Knight tilting table. Resetting time is eliminated 
—production spurred in consequence. The Number 2 Knight handles 
light and heavy work with equal convenience. It is one of four sizes— 
all rigid, powerful, accurate producers. We will try to give you a specific 
idea of what the Knight Milling and Drilling Machine will do for you, 
if you will tell us the nature and requirements of your work. 


COATS MACHINE TOOL COMPANY, LTD. 


14, Palmer St., Westminster, London, S.W. 1. 164 


Phones: VIC. 2518 and 1509. Telegraphic Address: ‘*Oolcomachi, Vic., London.” 
SOLE AGENTS FOR— 


SHORE Instrument & Mre. Co., New York; New Brirarmy Macuive Co., New Bri‘sin, Conn.; IvTeRvationaL MacuIne Toon Co., Indianapolis, Indiana; CrLFor Toot Co., Buchanan, Mich. ; 
W. B. Kwienr Macuinery Co., St. Louis, Mo.; FiscHER MacHine Co., Philadelphia, Pa.; HANNIFIN MANUFACTURING Co., Chicago, Ill.; MurcHey Macuine Toor Co., Detroit, Michigan ; 
MINSTER Macuine Co., Minster, Ohio, Mo. 


) 











| 














Increased Service 
in the Factory— 


Gamoas is the natural outcome 
of feeding the workers 


CARRON COOKING APPARATUS 


(for Steam, Coal, Coke, Gas or Electricity) 





are invariably selected for this purpose because of the great 
variety of appliances, the certainty of results, and the general 
satisfaction which they give. 


They are strongly constructed, economical to maintain, and 
are designed to cope with any cooking problem. 


Adopted by INDUSTRIAL CANTEENS, HOTELS, RESTAURANTS, 
INSTITUTIONS, STEAMSHIP LINES, &c, and by H.M. 
GOVERNMENT. 


the Switch Does It,” and full particulars, on application 
to the Company's Showrooms at 50, Berners Street, Oxford 
Street, London, W.1, where a representative display of Carron 
Showrooms: Lonpon—(City) 15, Upper Thames St., E.C. 4; (West End) 50, Berners St., W. 1. Electric Cooking and Heating Appliances can be inspected. 
Liverroo.—Redcross St. Giascow—Buchanan St. Epinsurcu—George St. Bristot—Victoria 
St. .Newcasrie-on-Tyne—Prudhoe St. Birmincuam—Corporation St. 


x Writ No. 12L Ilustrated Pamphlet, “A Touch 
(ARRON (COMPANY Works: CARRON, STIRLINGSHIRE, I i ae ae ee aed of 


Branch Works - - : : - PHCENIX FOUNDRY, SHEFFIELD. 
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‘ VAAN i i uf met ie A ADLY Ate 
High Class Castings nu | ta experience in 
| tn ALU et i I - ‘_ ™ | the production 
or every inaustry ye a of castings is offered to 

STIR S ; il’ 
GN UIRON MOTOR CYLINDER Ae Cal you by Wm. Mills Ltd. ; 
{. ca if you have practical 


knowledge of the diffi- 
culties to be surmounted 
you will realise at once 
how valuable that 
experience is to you. 
It enables us to invite 

your enquiries in full mee 
confidence that we shall 


supply a quality of 
workmanship that you 


B IR MINGHAM will find satisfactory. 


McKIE «. BANTER 


ENGINEERS, SHIPBUILDERS, BOILERMAKERS, COPLAND WORKS, GLASGOW. 


Telegrams ; "* CALIDAD, GLASGow.” Codes: A1, ABC, Engineers and Private Code. 


! 

) 

A 
a 


f 





WILLIAM MILLS BL 






































ANNUAL MARINE 
OUTPUT ENGINES 
30,000 5000 +0 25 
H p LH.P.: 


ON ONE SHAFT. 


7198 





SPECIALITY.—MACHINERY FOR VESSELS CONSTRUCTED ABROAD. 
Correspondence Invited. 
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LOWER COSTS & INCREASE PRODUCTION. 


Having installed 12 Western 30 cubic-yard Railway Tipping Wagons, The Cleveland Furnace Company, of Cleveland, 
Ohio, U.S.A., is saving the cost of one wagon each month. These 12 Tipping Wagons will pay for themselves in 12 months. 


CONSULT OUR LONDON AGENTS 
or nearest Branch House, as to the adaptability of Western Tipping Wagons to YOUR 
needs. Costs must be lowered and production increased, or the world is lost. 

Western Tipping Wagons are made in all practical sizes from $ cubic yard to 30 
cubic yards capacity. The larger sizes are air operated, having 34 per cent. greater 
tipping power, with less consumption of air, than any other tipping wagon on the market. 

ILLUSTRATED CATALOGUE SENT ON APPLICATION. 


WESTERN WHEELED SCRAPER CO., 


(FounDED IN 187 7) 


Earth and Stone Moving Machinery, 
ATRORA, ILLINOIS, U.S.A. 


BRANCH OFFICES.—Georce F. Weer a Co., Iddesleigh Moves Caxton Street, London, 8.W.1, England. E. D. 


6545 








Re Morrison & Oo., Lrp., 2574, George Street, Sydney, N.S.W. AwnpeErRsons Lrp., Ch ristchureh, ew Zealand. 
—_ ALLIED Macuinery Company oF AMERICA, 2, ue des Italiens, Paris, France; Fontanella, 21, pral, Barcelona, 
Spain; V la 691, B Aires, Argentina. 
Western 12-yard Railway Tipping Wagon in position for discharging load (Air operated). Cable Address—Western, Aurora, Illinois. Codes used—A 1, A B C, (4th and 5th Editions), Western Union. 


"ts ~ 





sung, ae ae rd Tipping Wagons ; installation of Oxfordshire Ironstone Co., England. Note length of train, carrying some 250 cubic yards 
These 10-yard wagons are of especial value in foundries, steel and iron mills, &c., for moving heavy cael about the yards. 
































“Lancashire” Patent Electric 
Drive permits higher speeds and a more 
perfect control than can be obtained by any 
other system. 

More than 1,000 Planers and Reciproca- 
ting Tools aré now driven by this successful 
drive—successful because— 

The elimination of slipping belts ensures more 
accurate work and heavier cutting. 

Of the wider range of cutting speeds. 

They reverse to a line on both strokes, reducing 
cost of fitting labour. 

Energy stored in moving partsat reversal is returned 
to the circuit, thus reducing power consumption. 
OTHER IMPORTANT REASONS 
GLADLY GIVEN TO ENQUIRERS. 
“Lancashire” Patent Electrit Drives are ‘used 
daily by Locomotive Builders, Shipbuilders, Marine 
Engineers, Armour Plate and Ordnance Manufac- 
turers, Machine Tool Makers, General Engineers, 
&«., &c., at Home and Abroad, and give entire 

satisfaction and 


100 per cent. Increased Output. 


Increasing Output 
100 per cent. - - 





























—++e— 


THE - - _ 


Lancashire 
Dynamo & Motor Co., 


e fii as pans eee: oe ee ) a LIMITED, 


Trafford Park, MANCHESTER. 


** LANCASHIRE ’’ EQUIPMENT on 5 ft. by 5 ft. 12 ft. Tele. : City 7450 (6 lines). 
‘*“LOUDON’’ PLANER: Cutting speeds, 25 to 98 f.p.m.; Return speeds, 120 to 196 f.p.m. 


Telegram s & Cables: Ironclad, Manchester. 
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THE DARLINGTON FORGE Us 


Telegrams: 


‘* Forge, Darlington.”’ D A RR 3 | N G 3 oO N, ENGLAND. | a 


STEEL & IRON 

FORGINGS, 
STEEL 

GASTINGS. 











3-THROW MILL ENGINE CRANKSHAFT. 
° ° 23 in, diam. by 31 ft. Gin. tong. Finished Weight, 40-tons. 
Up to any size or weight. 





REPAIR WORK A SPECIALITY. ws 


PORTER 
LOCOMOTIVES 


Manufactured by the H. K. PORTER CO. 







































































SPECIAL DESIGNS for: COMPRESSED AIR FIRELESS 

e fer 
Main Line Passenger and Goods Traffic, UNDERGROUND VARNISH WORKS, 
Steel and Iron Works, MINE HAULAGE. POWDER MILLS, Etc. 
Quarries, , “ 
Phosphate Gnd ether Mines. We have UNUSUAL facilities for turning 
an ond par, Satuctrieg out COPPER FiRE Boxes to any drawing. 
Coke Ovens, , t 
Contractors and Public Works, | 
Logging Railways, 
Street and Suburban Railways, etc. 





Sole Export Agents : 


WONHAM, BATES & GOODE, INC., 


17, Battery Place, 3, London Wall Bidgs, 
NEW YORK, LONDON, E.C. 2. 
and at 

PARIS. GENEVA, 


HAVANA. MONTREAL. 
RIO DE JANEIRO. 33 ———, 
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@ Tallis 
LEATHER BELTING 


“Built up to a Standard, 
NOT 


Down to a Price.” 









({{ij 
UU 


(MUU 


. 
- 
- 
. 
- 
. 
- 
. 
- 
- 
- 














80 years’ experience is behind “ Tullis.” 
“A BELT FOR ANY DRIVE.” wa 


JOHN TULLIS & SON LTD. 
' -$T. ANN’S WORKS, GLASGOW. 


) ESTABLISHED 1834. 























PUNCHING ano SHEARING 


MAOMINES. 














As supplied With 
ANGLE CUTTER 


LIMBER PUNCH 


to 
SHIPBUILDERS, 


BOILERMAKERS, NOTCHER 
CONSTRUCTIONAL CRANES 
and for BELT or 
GENERAL DIRECT MOTOR 
ENGINEERS. DRIVE. 

















JOHN CAMERON L- SALFORD, MANCHESTER. 
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We had to Move 


owing to the extension of our business. We have built and equipped the 
largest and finest works in the world for the special manufacture of 


Metallic Packings. 


Our productions are known wherever steam engines are used. We don’t 
make THE CHEAPEST packing—true economy does not lie in that 
direction—but we make THE BEST. Engineers appreciate this. We 
have fitted our system to over 280,000 stuffing boxes, and have had to 
increase the size. of our works to meet the demand for more. If you are 
in the market we shall be glad to hear from you, at our new address :— 


Tue UNITED STATES METALLIC PACKING CO., Lt». 


Soho Works, Allerton Road, BRADFORD, Yorks. 


Telegrams :- METALLIC, BRADFORD. 7616 Telephones: Nos. 4706, 4706. 

































Branch Offices—LONDON:: 110, Fenchurch St. LIVERPOOL: 15, Fenwiek St. GLASGOW: 52, St. Enoch Sq. NEWCASTLE-ON-TYNEs 
2, Collingwood St. .SHEFFIELD: 24, Norfolk Row,. BOLTON: 15, Mawdsley St, SWANSEA: Angel Chambers, York St, 


PATENT WATER-DRIVEN CENTRIFUGALS 


witH PATENT INTERLOCKING GEAR. 


Awarded GOLD MEDAL at Brussels Exhibition. 









































Write for particulars 


Also of our new 
dl ctdbil CENTRIFUGAL 
SPINDLE 
CENTRIFUGALS. BEARING 
HYDRO- the simplest and 
EXTRACTORS most efficient 
for 


on the market. 
Runs in Oil; 


Chemical Works 
and Laundries. 


absolutely 
CRYSTALLISERS, oad 
CONVEYORS, OS ee q a 
ELEVATORS. a , tee FOOL- 





POTT, GASSELS & WILLIAMSON, Morerweu, Sconano. 








fi 
‘ 








BOILER FEED PUMPS 


The Ideal Pump for Boiler Feeding. 

















ee. 


Unrivalled for Efficiency & Economy. 


ox 








: 
 * ae 


Thousands at work. 


MAAR, 


gel es 
So 








a 


Delivery from Stock. 


J.P. HALL & SONS, 


LIMITED, 


PETERBOROUGH. — 
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KEARNS 2c 
Boring Machines, 
“KEARNS 
PATENT” 


Combining Automatic 
Facing with Traversing 


Spindle. 


Made in 5 sizes, with or 
without Traversing Spindle. 


Our Machines are abso- 

lutely universal. Consult 

us before purchasing other 
} Machine Tools. 


WRITE FOR CATALOGUE. 
TEST PIECE WITH EVERY 
MACHINE. 
Positive Proof of Accuracy. 


PRARCE~Seeete Anonymgé Atrrep Hersert, 47, Boulevard de Magenta JAPAN.—Atrrep Hersert Lrp., 14, Yamashiti-cho, Yokohama. 


aris. 


SPAIN & PORTUGAL,.—Societs Anonyme ALrrep Hexsert, Calle de UNITED S _ S 
TU RT, 270 TATES.—A.rrep Harsert Lrv., 54, Dey Street, New York 


BELGIUM.—Limpoourc Freres, 34, Rue Plantin, Brussels. AUSTRALIA.—Bensow Bros., 51-53, Druitt Street, Sydney. 


ITALY.—Socista Anontma Ivatrana Atrrep Herpert, 42, Via Cajazzo, Milan. INDIA.—A.rrep Hersert Lrp., 13, British India Street, Calcutta. 


HUW KEARNS ©“. BROADHEATH “anche? 
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THE BUTLER SLOTTER LEADS 


Tel. Address : 
BUTLER, HALIFAX. 


Telephone No. 1013. 










J. BUTLER & CO, Victoria Inon Wonxs, HALIFAX, 


ESTABLISHED 1868. 


Specialists in Reciprocating Machine Tools, Planers, Slotters & y Aalst 


THE SCOTTISH TUBE GO., LTD. 


Head Office: 34, Robertson Street, GLASGOW. 


Brancn Orrices—LONDON, MANCHESTER, LIVERPOOL, NEWCASTLE-ON-TYNE, CARDIFF, 
SYDNEY, WELLINGTON, N.Z., JOHANNESBURG. 


OF: Worxs—GLASGOW, GOVAN, COATBRIDGE, RUTHERGLEN and GARNKIRK. 

















MANUFACTURERS 


WROUGHT-IRON avo STEEL PIPES. =~ 


Gas, Water, 
and Steam 
TUBES and 
FITTINGS. 


Boring and 
Casing 
TUBES. 


PIPES 
for Welding 


into 
Continuous 
Mains. .,,; 


BOILER 
TUBES 





Transporting Gaivanized Water Pipes in the Sait susn Country, Australia. -” 


Telegraphic Address—SCOTUBECO, GLASGOW. 
Codes—A 1, ABC (4th and 5th Editions), Liebers, Western Union, and Priv.te. , 


Telephone— No. 5687 CENTRAL (Six lines). 

















(STEEL 
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Group of Electric Steel ee for ar. Punching and Shearing Machinery. 
Frame weighs 4 tens, 10 cwts. 


; =. JOPLING & SONS, Ltd., street Works, SUNDERLAND. 

















OF THE HIGHEST QUALITY, 
FOR ALL PURPOSES AND OF 
ALL DESCRIPTIONS, UP TO 


4% TONS EACH. 


EVERY UP-TO-DATE ENGINEER 


KNOWS 


that for whatever purpose steel may be required 


ELECTRIC STEEL 


1S THE 


BEST OBTAINABLE. 


We are the Pioneers of Electric Steel 

in Heavy Commercial Steel Castings, and 

all our Steel is made in the most Modern 
Electric Furnace. 


























} SUNDERLAND. 
‘ 742 9 
Telegrams :—‘‘ Castincs, SUNDERLAND.” 
7967 ESTABLISHED - 





\e 








To get the best out of your 
gas engine—or any engine 
for that matter—you must 
put the best into it. 


[Dec. 26, 1919, - 


L CASTINGS| 


emcee evr 







THE 


GAS ENGINE PLUG 


is specially designed and constructed 
for gas and oil engines and is the 
product of a firm which specializes 
in sparking plugs alone. 


Price 30/- each. 
LODGE PLUGS Lo, RUGBY. 
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Concerning q No announcements made in the trade journals during 


recent years have had a tithe of the importance attaching 


Welding to — made by Picketts Jimited, in respect of the 
* a8 revolution in welding practice created by the introduction 
Efficiency. of Certified “Armco” Ingot Iron Welding Rods. 


These incomparable rods have simplified the task of the welder and provided him 
with a standardised single composition in two tempers for Electric and Oxy-Acetylene 
equipment, can be used with exzstzmg equipment, and do better what has heretofore 
required a choice of one of many grades, Wherever introduced they are enthusiastically 
welcomed. The proofis easy—try them ; once used, they are always used. They stand 
for dependable work, eliminate blow-holes, slag-inclusions, and other imperfections. 


You will be surprised at their wonderful purity, ductility, and toughness. Ask the 
man who has used them. iy 


@ The whole story of the great record achieved by Certified “Armco” Ingot 
Iron Welding Rods, together with full analysis and particulars of rigorous tests is told 


inthe “ARMCO” WELDER BOOKLET. Write for it to-day—sent post free 





























on request. 
PIC Kh Hers ALIMIT Hs. 
MORTIMER WORKS, HOVE SUSSEX. 
Telephone : Hove 3072. Telegrams: “ Picketts, Hove.” 
London Office: 8, Broad Court Chambers, Bow Street, W.C. 2. 
Telephone : Gerrard 6281. Telegrams : “ Picketts, Expresseth, Rand, London.” 
a 














eee 





THE BRITISH STEEL 
PILING CO., 
DOCK HOUSE, 
BILLITER STREET, 
LONDON, E.C. 3. 


“The WINCH. that 
NEVER _ fails.” 








*"ARR:iS.—What yer looking so blue about? You can get on with the job now 
they've sent us this ‘ Zenith” Winch, there'll be no more breakdowns. 
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CLUTCHES 


Wt 
Ww B 


We 
4 4 
aa 


> _<f SHAFTING. * 
SS; 


‘ RN f 
Wr fia; vit 











NETHERTON 
IRON Works, 


1679 


DUDLEY. 











FeperaL Bat Bearincs 
FOR ALL COMMERCIAL 
PURPOSES. 








These bearings are used on— 


Auto Radiator Fans Baby Coaches 
Bicycles Blowers Carpet Sweepers 
Casters Ceiling Fans Cpeam Separators 
Door Hinges ElectricFans Filing Cabinets 
Gas Engines Grindstones Motors 
Magnetos Mowers Machinery of all Kinds 
Pulleys Speedometers Timers 
Tricycles, ete. Trolley Wheels Trucks 
Vacuum Cleaners Washing Machines 
Wringers 





7465 
WRITE FOR PRICE Li8T TO 
Sole Agents for the United Kingdom— 


STANLEY J. WATSON, 
BERNERS WORKS, 
87, Sheen Road, Richmond, 
London, S.W. 14. 








AMSLER BROTHERS, 


SCHAFFHOUSE, 
SWITZERLAND. 





Makers of ll 
Instruments. 


classes of Precision 


Stress Recording Apparatus. 
Extensometers and Compressometers. 


Standardising Boxes for Testing Machines. 


Pressure Gauge Testers up to 1000 
atmospheres. 


Martens’ System of Mirror Cathetometer. 


Pendulum Dynamometers, for accurately 
measuring the loading of hydraulic testing 
machines. 


The stu“y and construction of machines to 
make special tests is willingly undertaken. 





Makers of all sizes of Universal Testing 
Machines, from 10 to 250 tons. 


Specially designed horizontal machines, 
for Cable and Chain Testing. 


Compact self-contained machines for 
making Abrasion, Repeated Impact, and 
Alternating Stress Tests. 


Torsion Testing Machines, both simple, 
and combined with Tension or Com- 
pression Tests. 


Write for full§ particuars to 1714 


T. J. PRIMROSE, 


162, NORWICH {ROAD, IPSWICH. 


(SOLE AGENT FOR GREAT SRITAIN.) 














LET 








Lert 














THE Us 
AIROSTYLE Pan 
SYSTEM mene 
TAKE 
ITs How 
MERITED To 
PART ADAPT 
N YOUR etl 
’ WAR 
SERVICE 
ena EFFECTS ON PAINTING AIROSTYLE 
Goop OVER costs PLANT 
SERVICE MANUFACTURED THROUGHOUT BY THE wie 
PEACE AIROSTYLE & LITHOS L® = 
. 35, ST. BRIDE STREET, LONDON, E.C. 4. REQUIREMENTS: 
*AIROSTYLE TLRET, LONDON? CONTRACTORS TO ADMIRALTY, MINISTRY OF MUNITIONS, &e. bt. 
saiauiiie 











Talenhene—1732 & 1783 Ricmwoxp, Sunazy. 
Telegrame—A00TILLOW, RICHMOND, SURREY. 





Telegraphic Address—“ Clyde, Hallside, Lanarkshire.” 


“CLYDE” 


“CLYDE.” 


Largest 
British 
Shippers of 
all kinds of 
Nails, Tacks, 
and Spikes. 





RELIABLE BRITISH DOGS. 
CLYDE NAIL CO.,LTD. Works: NEWTON, Near GLASGOW. 





Telephone—17 Cambuslang (2 lines). 


DOGS 


“@LYDE” 


Sole 
Makers ef 
“CLYDE” 
DOGS. 


Lendos Agents—GILLESPIE & MAYHEW, 14/15, Billiter Buildings, Billiter Sarest, Leaden, E C. 3. 
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— > KENYON'S 
Tolegrechie Address; “Carrage,” Smatbwich, Beniacten, BAKE Becses Ayres Exhibition, 1990 OIL F i MLT ER 
BIRMINGHAM ockante 
RAILWAY CARRIAGE AND WAGON CO., LTD., ~ a3“ 





gE SMETHWICK. No ALEXANDER seni 06. 


FO Roa, Victeria Bridge, MANCHESTER. 9006 
MANUFACTURERS OF . 
RAILWAY CARRIAGES AND WAGONS OF EVERY DESCRIPTION, ST A M o j N C S$ 
INCLUDING ALL-STEEL CARRIAGES. 


081 ANY WEIGHT. isa 
PRESSED STEEL UNDERFRAMES, BODIES AND BOGIES. IN ANY STEEL. 
MAKERS OF RAILWAY WHEELS AND AXLES, IRONWORK, AXLE BOXES, CASTINGS, &c. FOR ALL PURPOSES. 


REAVY STAMPINGS LTD., 


Sole Manvfacturers of Dean & Churchward's Patent ‘‘Eitherside" Brake. MIDDLESBROUGH. 
a and Marillier's Patent ‘‘ Instanter" Coupling. PmpenMe—STAMPINGS,  TELarnewn—$01. 


PENN@ 



































Water 
Heaters. 


ALL KINDS FOR 
Exhaust & Live Steam. 





COM § = 


Feed 
| wa We we GY 





MACNAB & 
nos HIGHGATE 


Shettleston, 
GLASGOW. 


G. 8A. HARVEY, '™ 


GOVAN, GLASGOW, W 


HIGH-CLASS 


CALEDONIAN . GLASGOW [fects 
















ad 





7236 


CATALOGUE ON APPLICATION. 























TELEGRAMS :— 








DOUGLAS, ‘Vataees R. B.LINDSAY:C° 
{isan ate WE MANUFACTURE | em 
ALL CLASSES OF MACHINERY 
FOR 





DOCKYARDS & SHIPYARDS. |aesseme 


MARINE ENGINES & SHIPS’ MACHINERY. 





GALVANISED CORRUCATED SHEETS. 


MERCURY BRAND. 


Repairs Executed Afloat or Ashore. (EBT AND CHEAPEST.) 


Send us re Thick gau 
_ = ifficult ons bg vm 


DOUGLAS & GRANT, Ltd. sone re 


Pipes for Colliery Ventilator Shafts, 
KIRKCALDY, SCOTLAND. RAMSHAY « MARSHALL, L¢ 
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backed u 
offer VAL 


very 





DAVID SCOTT, 


VALVES for CARBONIC ACID BOTTLES 


WENTY-FIVE YEARS’ EXPERIENCE, 
by modern methods, enables jme to 
for :— 

Hydrogen, and 
Omer etc 
Carbonic Acid Bottles, 
Nitrous Oxide Bottles, 


that are absolutely reliable. Valves are all made 
from Drop Steel or Brass Forgings (not 
employed),and are guaranteed to have been 
efficiently tested under gas pressure before despatch 
from my works. 


Sulphurous Acid Bottles, 
Ammonia Bottles, 
Chlorine Bottles, 
Refrigerating Plant, 


8127 
Castings, as 


I invite enquiries and correspon’ 


dence, which shall have my best attention at all times. 





CATHKIN ENGINEERING WORKS, 
POLMADIE, GLASGow . 


[Dac.,26, 1919. 























Tube Surface, serving a 30,000 Kw. 
* Steam Turbine. 


"4 of tubes in these 


| } Manufacturers ef Hi 
High Vacuum Jet yy yy ~ Tar’ 

: ere ra Wheeler-Edwards Pumps, Wheeler 
Rotative trifagal 

: Sen ag orced Draft an 

» Tubesand Pipa; Wheeler Crescent Brand Admiralty 

P Mixture 





Wheeler Surface Cond-nser of 50,000 aq. ft. 


WHEELER CONDENSERS 


ARE BUILT IN ALL SIZES AND TYPES. 


HE accompanying shop photograph shows a 
T unit rey yy en Selina. Saectal atten- 
tion is given to the ng and arrangement 
so as to insure 
minimum pressure drop or loss of vacuum between 

exhaust inlet and air pump outlet. 


WHEELER CONDENSER & ENGINEERING CO. 
Main Office and Works— 
Woodbridge Av., Carteret, New Jersey, U.S A. 
Vacuum Surface Condeasers 

bo Air 


Pomps, 
atural Draft Cooling 
owers, Wheeler Crescent Brand Brass and 





i ay wacom Pum Cen 


Muntz Metal Oondenser Tubes. 


Buropean REPRESENTATIVE - 
Les Htablissements A. W. PIDWELL, 
19, Boulevard Malesherbes (Paris VIII 8), 
Paris, France. 


LONDON : 7309 
Westinghouse Building, Nerfolk Street, Strand. 
Yoxomama, MELBOURNE, SHANGHAI. 
























COMBINATION KITS. 


Manufacture into Four Sets. 


The Catalogue 
—— ask for 


MADE UP AS FOLLOWS— 


and Dres } to lin. R. or L.; 
One Model B Pipe Currer; 


One Stillson Prem WRENCH. 





7391 
248, Canal Street, 


ARMSTRONG 


Made up of Tools of Armstrong 
One of these will suit your needs! 


) Our CATALOGUE No. 14, lists 
y each outfit, giving sizes of tools, 
) weight of complete kits, &c. 
” ges if you 
.— 


One Genuine Armstrong Stock 


One Junior Hinged Prez Vice; 


All put up ina Hardwood*Box. 


NEW YORK Office: 





—- 


THE ARMSTRONG MFG. C0., aniSOL ESSE SDS: 


Tranter’s imoroved Feed-water Detartarizer 


Boiler Disinerustants. 


Boiler and Pipe Coverings 
(Magnesia, Asbestos, Possi] Meal, &.) 


Lubricating Oils and Greases. 
Soluble Oil & Cutting Com- 


pounds. 
W. J. TRANTER, LIMITED, 


Tibbingten Works, Princes End, TIPTON, Staffordshire. 7321 
Telephone—76 Tipton. HsTaBLISHED 1890. Telegrams—“Titan, Tipton.” 


the BRADLEY 3-ROLL MILL 


The 20th Century Marvel for Grinding— 


PHOSPHATE ROCKS, 
LIMESTONE, COAL, 
PORTLAND CEMENT, 
ORES of all kinds. 


REQUIRES NO AUXILIARY APPARATUS 
FOR PINISHING PRODUCTS, 





























SATISFACTION GUARANTEED. 





Full particulars on application te— 6513 


| BRADLEY PULVERIZER 60., 


37, WALBROOK, LONDON, E.C. 4. 
























SEAMLESS STEEL TUBE 


The Engineer who take: a pride in turning out work 
which he honestly believes to be as near perfection as 
possible — recognises that he can only be satisfied with 
the best material available, entirely dependable and 
which will recompense him for the skill and crafts- 
manship he is putting into the job in hand. 
ORIENTAL TUBES are ALWAYS dependable and 
will prove satisfactory ‘under all conditions. 
THE ORIENTAL TUBE CO,, Ltd, 
WEST BROMWICH, BIRMINGHAM. 
Telephones: Wrst Bromwich 45 and 166. 
Telegrams: ‘‘ Tuses, West BromMwicH.” 





VE 





— 





ee 














UNIVERSAL & CUTTER 


GRINDING MACHINE. 


For ACCURATE GRINDING to size, 
Arbors, Spindles, Gudgeon Pins, Milling 
Cutters, Reamers and small tools generally. 


ALSO 
TAPER & INTERNAL GRINDING. 


Maximum distance between centres... oo 16) ins. 
Height from tables to centres - rt 


Traverse of Table oo et ot ee om ET s 
Traverse ef Cross Slide oo wa oo 
Spindle Head riseserfalls ... ... + «ws @ 
Length of Internal Grinding Spindle from 
en - 4 ins 


Te simpliclty of design cnnbles them be oparsted 


the work of mackiines 





work of mac costing 
skilled labour to operate. 


PRICE MODERATE. 


MORTON & WEAVER, Sovanrevr. 
Telephone 63. § Telegrams—“ Preeision,” Coventry. 





BUCYRUS CO., Sth. Milwaukee, U.S.A. (Prat “atte. ‘Soto 





STEAM SHOVELS (Steam and Electric) 


Tl BUCERUS SHOVELS WERE EMPLOYED IN DIGGING THE PANAMA ne 
Spare Parts for Shovels Stocked in Lenden. , 








Orac-Liwz Exoavatrors. River ano HaRsour Drepasrs. GOLD = 
Sole’British Agency, GEORGE F. WEST & CO., iddesleigh House, Caxton St. London, 5., - 
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FORTIN TURRET HEAD 


(PATENT OCT. 29, 1928.) 

Will Drill, Ream, Counterbore and Spot- 
Face Without Moving Your Work. 
This simple 5-Spindle Turret Drilling 
Head saves much time where: tools of 
various sizes are used on the same piece. 
Takes but little more room than a chuck 
and is indexed very quickly by simply 
pressing lever at the front. Simple, 
compact and strong. Made in § sizes 

up to 2- ae* drill. 


in Stock by— 7930 
BUCK “ HICKMAN, LONDON. 
Write to-day for 

full information and prices : 

SPAFFORD 

TOOL WORKS, 

Hartford, Conn., U.S.A. 

Cable Address: “‘ SPAFTOOL, Hartford , Conn.” 























HA 


Stationary, 
Semi-Portable, 
and Portable Types. 


EVERY ENGINE 
FULLY 
GUARANTEED. 


Tue HAMWORTHY \) : 


76, Victoria Street, 
LONDON, &.W. 1. 














WORTHV. 
“4 ares 


Work on Paraffin. 


EASILY STARTED. 


24,5 and 9 B.HP. 


ELECTRIC LIGHTING 
AND POWER See 


7 ENGINEERING C° Ln, 














Poour, DORSET. 






































L_s- 
COMPLETE SAWMILL PLANTS FOR FOREIGN AND COLONIAL REQU' 
MACHINERY FOR PLYW AND WOOD PULP M 








‘ . . 
a . « . ' o Ld 


4 

i 

CATA > ON APPLICATION - STATE REQUIREMENTS 4‘ 

v TORS 10 THE ADMIRALTY. WAR OFFICE. CROWN AGENTS. INDI ALWAYS. Se. 
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makes concrete 

; floors wearproof, 
CONCR ETE ~ greaseproof, dust- 
HAR DNER ya ~—oproof & fireproof. 





It is a hardener, binder and filler of uniform quality and composition, the quality 
and thorough efficiency of which are guaranteed by exacting labora aboratory tests and 
a special process of manufacture, which Giainatte all foreign matter. 


The result is that Sealocrete is a pure hardener with 100% hardening quatities. ' 8087 


On thousands of yards of important flooring SEALOCRETE has proved itself to be a 
perfect material for resisting exceptionally heavy traffic, and preventing concrete from dusting. 








SEALOCRETE GREY. SEALOCRETE RED. 
For floors subjected to heavy traffic, or kitchen ‘floors, pe ft Hes nog walls, 
as Factories, Power Houses, lachine “shone, spd for = in La, of tiles. = 
Garages and other urab te scocl. 
ROWSE & COMPANY, I, Dawson Street, Whitechapel, Liverpool. 
Procurable only from Sole Proprietors. shall be vi paw 4 ighybe Sol B gehen =| 








ee 











E 97. 


MANUFACTURED -BY :— 


STANDARD CABLE 
CONNECTION 





Made in all sizes from 10 to 600 Amps. 


E. SHOWELL & SONS, LTD., 


sSrincCcuiL.EyY, Bin MiInNGHAM. 


SPLIT TYPE 


(BRASS). 





Sole Agent for Electrical Trade:— 
LIONEL ROBINSON, 








3, Staple Inn, LONDON, W.C. 
Telephone: 


Ho.zorn 6323. 7859 





























SEND FOR A SAMPLE 





















OF 


ain ae 
“ Dowerite 

s& THE BEST 
Steam Jointing Known. 


Ap accumulation of ‘experierice with other Jointings has 
produced POWERITE, a black steam jointing of SUPER 
strength. POWERITE shuts out’ all the old element 
of failures and embodies every possible improvement. | 
POWERITE NEVER burns or blows out, and ae 
renewals are unnecessary. Test sample offered. 8013 


. —— Agents wanted where not represented. —— 
Write 


The “Powerite” Steam Jointing Co., Ltd., 
16-17, Devonshire Square, London, E.C. 2. 











MOTOR. 
ROLLERS. 


li to 14 tons. 
PETROL OR PARAFFIN 


Hundreds - 


by 
during the War. 
LARGE OUTPUT. 


Quick Te06 
DELIVERIES. 





BARFORD and 


_ PERKINS, Ltd. 


PETERBOROUGH. 


GREAVES -EICHELLS 


Electric Furnace 


is a combination Arc and Resistance Furnace. 
The heat Is applied both above and below the 
charge ; the effect of this is to save rabbling, ensure 

quick melting and a most uniform quality of steel. 


The Greaves-Etchells Furnace is simple, 


— and is recognised by competent j 
o be the Furnace that gives the best r 


Used by the World's Leading Steel Mahers, 


THE CHEAPEST AND BEST METHOD 1792 
OF MAKING STEBL CASTINGS, 


Ta. WATSON & C0. (o Seated, Lid, 





RSE Sr 
pone Jt oo 








Telegrams: “ Cargo, Sheffield.” Telephone No, hile (3 Mines) 


VA 
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TIMPLEXT HEADER FACER. 


For BABCOCK BOILERS. 








Makes a True ; 


Giean: Mase: Invaluable on 
— Board Ship, 
Is Quickly Fixed Power Stations, 


ENG KNE BR LNG. 





Easily Worked. and Factories 

Free Wheel where Bab. ock 
Ratchet and Wilcox 
Spanner e 
supplied Boilers are 


with each tool. used. 


7987 











BROMELL PATENTS C2 L? 


64, DARNLEY STREET, 
GLASGOW. 












[ Dec: 26, 1org. 





A CHEAP YET... MOST 

EFFICIENT INSULATOR - 

AGAINST HEAT RADIATION | 
SPECIALLY 


KENYON'S ccxrovsor | 
“KISOL” 


(Registered ) 


CEMENT 


Sample 1 cwt. bag sent carriage paid for 12s. 6d. to any address. 
ASK FOR “HINTS” ON COVERING 
STEAM PIPES, BOILERS, &c. : : 2911 
Post Free on Application. 

















THE NORTH-EUROPEAN TRADING CO., Ltd. 


Head Office: REGERINGSGATAN 5, STOCKHOLM. 


Telegrams: 
“ ABNEKO.” 





Export Agents of the largest Swedish Factories of 


Pocket Knives, Razors, and all kinds of Fine Cutlery; 


TABLE, KITCHEN, and TOILET 
ENAMELLED STEEL HOLLOW-WARE ; 


Mining Lamps, Blow Lamps, Brazing Lamps; 
Swedish Tools of all istesies QUALITY. 








CORROSIONg ere 


ma !NC AND SCALE 


N SE PREVENTEC 






CONDENSERS, HEATERS, Etc. 


BY INSTALLING 
THE “ HARRIS-ANDERSON” ELECTRICAL! Y 
AUGMENTED PROTECTIVE SYSTEM. 


WRITE FOR PARTICULARS TO 


THE HARRIS PATENT FEED WATER FILTER (1910) Lto,, 


24 GRAINGER STREET WEST. 
Qs NEewcastT Le-on-T ne. 


FRANCE’: MORGAN, 


MAKERS OF EVERY 
DESCRIPTION OF 


Brass Work 


USED BY 


MARINE B ENGINEERS. 


WHITEFIE IELD 


BRASS WORKS, 
GOVAN, GLASGOW. wn 






































WM. KENYON & SONS, Lyre, DUKINFIELD, naan MANCHESTER. 














GUEST & CHRIMES, Ltd., 


On Admiralty, War Office, and Crown Agents’ Liste. 


ok epee Rotherham. 


IMPROVED 
Rotherham. 
Established 1840. 


SLUICE VALVES 
. for Water, Steam, 
' Sewage & Gas. Original Manufacturers of 
Chrimes’ High-Pressure 
Loose Valve Screw-down Cocks. 
GUEST & CHRIMES’ TURBINE WATER METERS. 
N GUEST & CHRIMES’ IMPROVED 
~~ MES <. SLUICE VALVES for Water, Steam, Sewage and Gas. 


Also Manufacturers of— 
RESERVOIR ae NL and FITTINGS. 


G: CENT LAMPS. 
WET and DRY GAS METERS and GAS FITTINGS. 


=i TEMPORARY LONDON OFFICE: REPRESENTATIVE : 
= 4 & 5, Adam Street, Adelphi, W.O. Mr. Gamble Wood. 























CHAMBERS, SCOTT & CO.,Ltd. 


A CRANES, WINCHES, 


HOISTING & HAULING 
MACHINERY, 








morn za HR ww ww xi. t-.- 
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SIMU 


























Stern Wheel Steamers. 
Tin Dredgers. 
Gold Dredgers. 





_ Bucket and Suction Dredgers. 
of all Sizes. 







7744 
Telegrams : 
“TOBNITZ, 
RENFREW,’ of Patent Rockoutter. 
For rock excavation under water without explosives, 


PIPE 


LINES 





WATER, STEAM, OIL, AIR, GAS, HYDRAULIC. 


CONTRACTS COMPLETED THROUCHOUT UNITED KINCDOM AND ABROAD. 


J. W. HOUSTON & CO., patzicx cross, CLASCOW. 








CONRN.US 


=] 
x 
° 
i 
- 
x 
a 
c 


THE CUSHMAN CHUCK CO. 


PROPELLERS 


EITHER SOLID OR. . 
WITH LOOSE BLADES. 





Any Size made at the 
Shortest Notice. 


HIGHEST 
EFFICIENCY, 


LOWEST 
CONSUMPTION. 


FRIEDENTHALS L”xo:xr vonxs. PRESTON. 


Praia en sn” 


Michell Thrust Bearings 


The fact that these are 
being fitted into the largest 
liners is evidenee of their 
quality. They are also 
used in turbines, pumps, 
vertical motors and other 




















More Than Six Times Its Cost 


saved the first year on one 


“ELASTIC ROTARY” 


(Trade Mark) 


Blow Riveting Machine 


is the report of one manufacturer. 










Better investigate your riveting costs 
and see if you can’t save as much, *” 


May we send you catalogue with full details ? 


Tree 
F. B. Shuster Co., New Haven, Cona., U.S.A. 
Formerly Joha Adt & Sea. Established 1866 


Alse Makers of Wire Straighteners and Cutters. 














machines having strong = 
axial thrust, as they 
develop far less friction = 
than ordinary thrust = 
bearings, and lubricate = 
perfectly. List on request. = 
TELEPHONE 93. 6284 = 
BROOM & WADE LTD., Hion wycomsr. i 
Mt eran arananAa AAA 
The New 


‘*KOH-I-NOOR” Valve 


EMBODIES NEW FEATURES ENSURING: 
1. SAFETY. 

2. RELIABILITY. 

3. ECONOMY. 


Science and art in design and 
manufacture respectively, coupled 
with 20 years’ of experience in 
manufacturing valves enable us 
to satisfy the most exacting 
conditions. 


Write for particulars to the Makers : 
Lents KENNEDY’S ccarnrvne) Ltd., 








LONDON, S.E£.1. 1108 








a——-aa sueTTLeston, GLASGOW. 


















Telephone: Avenue IMé. 


FORINSULA TOLLE, te. 


Largest Steck ia the Werkd. O04 9604 
108, 108, & 104, Minories, LONDON. 








———e—————— 














Pneumercator Draugh t Indicator 
| IPN pe a cr en ame 








7° 


Pneumercator Teak G Gauge 
Indicates instantaneously the amount, gallons, or 
nt) 
AR - 


tons of any liquid or semi-liquid in any vat, tank or 
reservoir. Fitted with an ale-m—it warns of any devi- 
ation from pre-determined level. Send for Booklets. 
KELVIN, BOTTOMLEY & BAIRD, Ltd., Cambridge St. Glasgow. 
————— eee 
MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, | Ne 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDGE TOOLS, STEEL) | 
FORGINGS SPRING STEEL. 


Tool Steel 
SHEAF WORKS, SHEFFIELD. 


Oa 1812 
London Office: NORFOLK HOUSE, 7, Laurence Pountney Hill, E.C. 4. 


ROBERT MIDDLETON & CO., 


SHEEPSOAR FOUNDRY, LEEDS. 


Tel. Add.: ‘‘HYDRAULIC,” LEEDS. Codes used: ABC, &th Ed. Lickers. 





























Tel. M4, 





OVOID BRIQUETTE MACHINE. 
MODERN BRIQUETTE MACHINERY 
FOR COAL, CHARCOAL, COKE, AND ORES. 
VERTICAL & HORIZONTAL DOUBLE PRESSURE MACHINES. 
oworp MAORINES. 


Catalogues and Iustrations tree. 
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Shortage of Coal and Labour. 


woe, 





Mechanical Stokers are now a 
necessity. 


“One of the best machines is 
the TRIUMPH.” 





TRIUMPH STOKER, Lrp., 
KimxesTaALt Roap, LEEDS. 


JOHN RUSSELL & Co., LD, 


WALSALI —— 
LAPWELDED & SOLID - DRAWN 


1955 



























—_ — FOR LOCOMOTIVE AND ) OTHER BOILERS — 
GENERAL ENGINEERING PURPOSES 
ON ADPMIRASTY LisT 


@F CONTRACTO 








a SUOTION GAs 
a PLA 


For PS nro a ane 
CHARCOAL FUE 





from 
FULL LOAD to NO LOAD 
er drive 
TWO or more ENGINES 
frem 
10 to 20 HP. For 


ONE PENNY 


PER HOUR. 


Pressure and Suction 
Types. 





——_— 


Comp ete Pumping 


DANIELS GAS ENGINES. mp ote} 


DANIELS HIGH-SPEED PUMPS. 
T. H: & J. DANIELS, Ld., Stroud, Eng. 


Get a Film! 


SOFT, smooth, slippery film of Foliac Graphite to fill 

in and smooth over the microscopic irregularities that 

exist in the finest bearing surfaces and are the cause of friction. 
Such a film is set up and maintained by— 


aati 








Cup Grease 


You will appreciate an economy effected by your first supply, as 
also the smooth, cool and eventless running of your machincry. 


Write us for free sample and example of a Film of Graphite. 


GRAPHITE PRODUCTS Ltd., 
218-220, QUEEN’S. RD., BATTERSEA, LONDON, S.W. 8. 











AEE MET ES ANNA 
, ; pass 











iS 


‘a > 
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IMPROVED 





/ PATENT S, 
What the User says. 


4— “* Working admirably...have ordered 


this type alone for extensions.’ 

Here the Heywood & Bridge Clutch was used to the exclusion 
of all others,. It isa common state of affairs once our clutches 
have been installed. No matter how difficult the drive, they 
may be relied upon to do their work admirably. Light or 
heavy loads can be started and stopped without shock or jar ; 
wear and tear on belts and mathinery is. reduced to a 
minimum, and satisfactory service and safety are assured. 


Catalogue (C 42) illustrates scores 0) representative drives to which 5 
this well-known clutch has been successfully applied. Pest tree. 8053 


DAD BRIDGE & Coy». 
Castleton, Manchester... 
— 35, Queen Vietoria % EC, 































STEAM CRANES, 
OVERHEAD ELECTRIC CRANES 








Telegrams: “COLES, DERBY.” 


HENRY J. COLES, Lid. caste, Der Dy 


Tclephone No.: 1266 DERBY. 











BRS OF 


SHEET STEEL PIPING, 


WELDED, RIVETTED OR SEAMED. . 








JOHNSTON LINE 


Liverpool, Swansea and Antwerp 


Mediterranean, 
Black Sea and Danube. 


DIRECT PORTS: 
Pirzeus, Volo, Salonica, Bourgas, Varna, Constaatza, 
Sulina, Tulcea, Galatz, Braila. 
Also calling at 
Medua, Cattaro, Durazzo, Prevesa, Calamata, !Canea, 
Candia, Cavalla, Dedeagatch, Samsoun, and Trebizonde. 


(As Ingucement Offers.) 








Enquiries are invited, and shi are requested to communicate with the 
enéersignes tor full particulate a6 to Mates, Sailings, and ALL other informaties. 


JOHNSTON LINE LIMITED, 
6, Billiter wri 9, Mount Street, Manchester ; 
. & A. ROXBURGH, Glasgow, 
M. “LANGLANDS aan SONS, Dundee, 


FURNESS, WITHY & C0., LIMITED, 


Roysl Liver Building, LIVERPOOL. 


Also at NEWCASTLE-ON-TYNE, CARDIFF, LEITH aad MIDDLESBROUGH. 


MERRYWEATHERS’ PATENT 
Water-Tube “Safety” BOILERS. 


For OOAL, WOOD, or OIL FUBL 


The Ideal Boller for 


EMERGENCIES 
and for all cases where 

















—__ 
ee 








SN and ee wpeaks for the Lightness 
and Portability of Merryw Merryweather Boilers. 


| MERRYWEATHER & SONS, 1iz., Greenwich, $.E. 10, London. 








Ce Mis Majesty BGR. Ring George V. 


By Appointment. 


WAYGOOD-OTIS LIFTS 





1564 








GENERAL “LIGHT, SHEET IRON WORK.. 





Ai 








Weggeed-Otts Led, Ginteh, 1850, London, BR. “Telephone 440) Hep (fight and Dey! 
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Ss. eee ty 74 som LED. 
NUWEST rue Gr See 
THE “ CHRONOMNIA” or RECKONALL. 








MAKERS oF 
RE CORD s CHRONOGRAPHS 
HOURS, AND 
MINUTES, CHRONOGRAPH 
SECONDS, — 
AND TO THE 
FIFTH - SECONDS. WAR DEPT., 
anaes ADMIRALTY, 
FOR DEFINING etc., etc. 
AND 
REC oo RDING oe 
ME WRITZ 
WITHOUT quaenmnenmes. 
LIMIT. LIST 
a yee | OF OUR LATEST 
CAN APPLIED 
oano ARB PRODUCTIONS. 
CONCEIVABLE 
OBSERVATION 
OF TIME. Chronographs 
FROM 
SILVER CASES, £2 ‘ 0 f 0 
£12:12:0 wouemme. 





WRITE FOR FURTHER PARTICULARS OF THIS INSTRUMENT TO 
OUR ONLY ADDRESS: 


6, GRAND HOTEL BUILDINGS, TRAFALGAR SQUARE, LONDON, W. 


7823 














Buair, GAMPBELL & McLean, 


LIMITED 


GOVAN, GLASGOW. 


ESTABLISHED 1838. 


Sugar-making, Refining, Distillery, 
Brewery & Chemical Plant. 
Wood Distillation Plants, 


with recovery of al By-products, including 
Acetone, Formaldehyde, Ether, Oxalic Acid, &c. 


Stills, Evaporators, &c., of Iron, Copper, Gunmetal or Silver, 


Rectifying Stills of Continuous and 
Discontinuous Type for: 








Acetone Acetic Acid Ammonia Alcohol 
Turpentine Carbolic Acid Wood Alcohol Wood Oils 
Pyridene Ether Naphtha Solvent Oils, &c. 





SPECIAL APPARATUS FOR 


Pure Benzol, Toluol, Xylol, Naphthals, Naphthalene, Carbolic Acid 
Crystals. Complete Instal’ations for making 40 per cent. and 
pure Anthacene, Pyridene, Anilin and’ Alizarin Dyes, Salicylic 
Acid, Aqua Ammonia, Acid Tar- Regenerating- Plant, &c, 





SOLE MAKERS OF 


“MULTIPLEX” FILM EVAPORATORS. 
“Imperial” Patent Drying Machines. ,,., 


BOLAL PLANT: Autoclaves, Vacuum Pans and Dryers, 
‘Plant, Condensers, Catistic Soda Solidifiers, 
‘Gen and Vebeee Siewibers, Extraction Aggareten, bo. 
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7S ROPES 


LY FROM THE HIGHEST CLASS BASE OF 


ENGLISH HAEMATITE 1 Converted inte STEEL 
SWEDISH GHARGOAL PIG IRON 


WORKS. 


And SUPPLIED IN THE FOLLOWING GRADES :— 
Guaranteed Swedish Base—Special Acid. 
Guaranteed Special Acid, Guaranteed Acid. 


CRADOCKS ALSO SUPPLY ROPES MADE FROM 
Guaranteed English Basic 
= (Cn one Grade only, viz., 70/90 tens sq. in. 


CEORCE CRADOCK & CO., Lip., WAKEFIELD. 

















KI NGHOR NS “VALY ES 


THE METALLIC VALVE C° 


COLONIAL HOUSE .WATER STREET 
LIVERPOOL. 


TELECRAMS 
VALVE" 





6516 








SUGDEN’S PATENT STANDARD 
ano SECTIONAL SUPERHEATERS 


ea For all Types of Boilers. 





x = WROUGHT STEEL THROUGHOUT. 









(fx 4 THOUSANDS IN USE. 





Main advantages :— 
SIMPLICITY OF DESIGN 


and 
READY ACCESSIBILITY to all parts. 





Write for Illustrated Circular: 


T. SUGDEN, Lt. 


180, FLEET STREET, 
LONDON, E.C. 


Telegrams; TUBULARITY, LONDON. 
Telephone; No. 186 Holborn. 


Representatives in all principal Towas. 


STANDARD SUPERHEATER 
as applied to a Lancashire Boiler. 


GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT, 
CYCLOPS WORKS, 


Pg nn Pa ORD: 








wns 


a i ial 
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BROWNING 


Buckets for all pur- 
poses. Send for Crane 
and Bucket catalogs. 


The Browning Co. 
Cleveland, Ohio, U.S.A. 
Cable address: Brownengin. 


AUTO, TOOTH-ROUNDING ATTAGHMENT 
For Use on Milling Machines. 


Switable for Gears from 2 in, to 9} in. pitch 
diameter, and 4 to 10 diametral pitch. 


Will round or chamfer 6 teeth per minute, 


NING 
Nt 


ORANES 



























The attachment is complete with worm 
(of required pitch), one cam for a 
circ motion, cutter and 

Worms of —_ pitches can be fernished. 


Three cams for the range 
of gears iooaian 4 to 10 diametral pitch. 
IN STOCK. 


SELSON 


Engineering Co., Ltd., 


83-85, QUEEN VICTORIA STREET, LONDON, E.C. 4. 


a 
< — 











DF: O'@ @=3 <1 0)-¥9 Fie 


SHE F\FIELD. 


BOILERMAKERS. 











ENGINEERS AND 


HORIZONTAL THREE-THROW PUMPS FOR HYDRAULIO INSTALLATIONS. 
HIGH-CLA38 CONSTRUCTION FOR HEAVY DUTY. 
FORGED STEEL PUMP AND VALVE BOXES. IMPROVED CAGE-SEAT VALVES. 
ENCLOSED CUT DOUBLE-HELICAL GEAR. 


HIGH-SPEED FORGING PRESSES. 


ROLLING MILLS AND STEEL WORKS MACHINERY. 














MAXWELL & FAGE 


(Successors to BRUCE & STILL, Limited.) 


49, SEFTON STREET, LIVERPOOL. 
. CONSTRUCTIONAL ENGINEERS and CONTRACTORS. 
FOR STEEL BUILDINGS BRIDCES CIRDEPS AND ALL DESCRIPTIONS OF STRUCTURAL WORK. 
TIMBER BUILDINCE DESICNED FOR USE AT HOME AND ABROAD. 
Londen Representative: B. J. ALLISON, 4.M.1.M.8,, 53. New Broad St., B.C. Tel. 1137 L.W. 








"Bollding for Wagon Repairs. Brected by us. 
.... ~~ Catalogues, Designs aud Estimates free on 
Telephone: Me. 1817 ROYAL. 7860 








appl FE RNS 
Telegrams : “GALVANIZED, LIVERPOOL.” 

















Sa LLOYDS BANK 
) ~~LIMITED, 


. with which is amalgamated 
oat THE CAPITAL & COUNTIES BANK, LTD.| 


HEAD OFFICE: 71, LOMBARD ST., E.C. 3. 


COLONIAL & FOREIGN DEPARTMENTS: 17, CORNHILL, E.C. 3, 
BIRMINGHAM, BRADFORD, LIVERPOOL, MANCHESTER, NEWOASTLE-ON-TYHE. 


Foreign Bills and Cheques are collected, and 
approved Bills purchased. Letters of Credit and 
Circular Notes are issued, and Foreign Currency 
Drafts, Telegraphic Transfers, and Letter 
Payments, available in all parts of the world, 
can be obtained from the principal Branches. 


The Agency of Colonial and Foreign Banks is undertaken. 
A A 


Pulverized Goal Equipment 


A Bere some of the plants using our Pulverized Coal Equipment 
for heating Industrial Furnaces and Steam Boilers are 


the following. AMERICAN IRON & STEEL CO. 
nm Hearth, Puddling and Heating Furnace. 
AM:RICAN LOCOMOTIVE WORKS. 


team 


AMERICAN SMELT. & REFINING CO. 

AMERICAN ST Sree. & WIRE CO. 
Furnaces. 

AMERICAN STEEL & WIRE CO. 


Heating Furnaces. 


ATYRSBON, TOPEKA & SANTA FE R. R. 
ATLANTIC STEEL COMPANY, 
Open h F 


urnaces. 


ASH GROVEL LIME & PORTLAND CEMENTCO, 
Steam Boilers. 


sal ony oe Pie cc co., 
CHOCTAW PORTLAND CEMENT CO, 
Boilers. 


Steam 
INLAND STEEL CO., Heating Furnaces. 
LACKAWANNA STEEL’CO.. Calcini d 
ino Dest Wedaiiing Wis) ne ont Sep 
M.K. & T. RAILROAD, Steam Boilers. 
MILW AUREE & ELECTRIC LIGHT & POWER CO, 


Steam 
NICHOLS COPPER COMPANY, Smelter. 
PACIFIC COAST COAL CO., Steam Boilers. 
PI BURG MALLEABLE IRON CO, 
al e Furnaces. 

SIZER FORGE COMPANY, 

Heating and Forging Furnaces and Steam Boilers. 
SCRANTON BOLT & NUT CO. 

Heating and Pudgling Furnaces. 
SPATS. AMERICAN IRON CO. 

Ore Roasting and Nodulizing Kilns. 
STONE & WEBSTER CO.. Steam Boilers. 
UNION CARBIDE COMPANY, Lime Kilns. 
UNITED VERDE 

Reverberatory 


Practically all the Cement Plants in the ‘United States and Canada 
have installations of Fuller Mills. 


Some of the above plants are using Pulverized Coal containing from 
10% to 17% of ash for heating their metallurgical furnaces. 


Fuller Mills are to-day _pulver'zing over 25,000 tons of coal per day 
for heating various types of Furnaces. 


The satisfactory performance of our pulverized Coal Equipment warrants 
your investigation. We manufacture Coal Crushers, Dryers, Fuller-l ehigh 
Pulverizer Mills, and Pulverized Coal Feeders. All this equipment is 
described in our Catalogue No. 71, which we will be»pleased to send you. 


FULLER-LEHIGH COMPANY, 
























































$122 





T. MINING CO., 
urnaces and Steam Boilers. 


Main Office and Works -_ - FULLERTON, Pa., U.S A. 
BRANCH OFFICES:—NEW YORK, N.Y., U.S.A.. 50, Church Stréet; CHICAGO, ILL., U.S.A. 
McCormick Buildings. PARSONS, KANSAS, U.S.A. First’ Natiogal Bank Bulldiag, 


Special Representatives in the to Industries British I 
WELLMAN, SEAVER & HE Ltd., LONDON. rit 


LONDON OFFICE;—25, Victoria Street, Westminster, 8.W. 1. 
: . : . | 
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By Direction of the Disposal Board, 


Aircraft Disposal Department, 
MINISTRY OF MUNITIONS. 


FOR SALE 
BY TENDER 


BOLTS, 
NUTS,« 


BOLTS (Hexagon, Bright Steel), 

BOLTS (Coachbuilders), 

NUTS (Slotted, Wing and Castle), 

STUDS, 

PINS (Split, Taper, &c.), 

WASHERS (Steel, Aluminium, and 

Duralumin), 

HOSE CLIPS, 

NIPPLES, 

UNIONS, 

RIVETS (Steel, Copper, Aluminium), 

PETROL FILTERS, 

COCKS (Oil, Petrol, Water), 

GAUGES (Petrol), 

SCREWS (Steel and Brass), 
Cheese-head and Counter-sunk. 


Large Quantities of the above are available 
in ALL SIZES. 











Enquiries are invited, and Tender Forms and all parti 
may be obtained on application to THE CONTROLLER, 
Aircraft Disposal Department, Welcome Club, Earl’s Court. 


Telephoae—HAMMERSMITH 2300. 
Telegrams—“ CLEARHOUSE, AEROSUPPLY, LONDON.” 
Nearest Station—WEST KENSINGTON. 





NOTE.—For full particulars of other Government property for Sale, see SURPLUS, 
price 3d., at all bookstalls ; or by quarterly subscription of 2/-, post free, payable 
in advance, t» the Director of Publicity, Ministry of Munitions, Whitehall Place, 
London, S,W.1. C 363 

















MINISTRY OF MUNITIONS. 


By Direction of the Disposal Board 
(Plant and Machinery Section), 


FOR SALE, BY PUBLIC TENDER, 


OIL FUEL 
INSTALLATIONS 


Lying at King George Dock, Saltend, Hull. 








Consisting of STEEL TANK 80 ft. dia. by 
30 ft. deep. Capacity 3760 tons, 40 cu. ft. per ton. 
Siemens - Martin steel equal to Lloyds’ Tests. 
Water and oil pipe lines. Pump House and 
everything complete, including Water Storage Tank 
29 ft. by 25 ft. by 9 ft. Ref. G. 1419. 


A similar Installation to above lying at Hendon 
Road Reservation, adjacent to Alexander Dock, Hull. 
Consisting of Steel Tank, 80 ft. dia. complete with 
water and oil pipe lines, machinery, &c. 


It is possible for arrangements to be made 
with the authorities owning the land for the renting 
of same. Ref. G. 1331. 


Full particulars of the above, also inspection 
of drawings, can be seen at this Office, on applica- 
tion to the CONTROLLER, D.B.1.(E), CuHarinc 
Cross EMBANKMENT BUILDINGS, W.C. 2. 


Tenders for installation at KING GEORGE 
DOCK, Saltend, must be received not later than 10 a.m. 
JANUARY 8ru, 1920 (Revised date), and Tender for 
installation, situate near Alexandra Dock, must be 
received at 10 am., on 15tH JANUARY, 1920 
(Revised date). 


GASHOLDERS. AND TANKS. 


SINGLE LIFT HOLDER AND TANK 
complete, 20,000 cu. ft. capacity. Lying at 
Kingsnorth, Chatham. 


DOUBLE LIFT HOLDER AND TANK 
complete, 40,000 cu. ft. capacity. Lying at the works 
of Messrs. Newton, Chambers & Co., Sheffield. 


Full particulars and permits to view can be had 
on application to the CONTROLLER, D.B.1.(E.) 
CHARING Cross EMBANKMENT BurLpincs, W.C 2. 


Tenders for above close JANUARY 7TH, 1920. 


NOTE,—For particulars of other Government Property for sale, se 
“SURPLUS, ” Price 3d., at all Bookstalls; or by Quarterly 
Subscriptions of. 2s. post free, payable in -advamce to the 
DIRECTOR OF PUBLICITY, Ministry of Munitions, sh agp 

"Place, London, S.W I. 
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MINISTRY OF MUNITIONS 
By Direction of the Disposal Board (Plant and Machinery Section). 




















FOR SALE BY PUBLIC TENDER. 
: PLATE & 
SHEET METAL 
PRESSINGS &_ 
PLANT STAMPINGS 
: a; AEROPLANE 


LYING JAT PARTS 


| CHEPSTOW, PORTHBURY, BEACHLEY. HEAVY AND LIGHT 


STEEL STAMPINGS 
PLANT comprises : 
































HYDRAULIC 
, PILE DRIVING FRAMES, 40 and 50ft. STEEL PRESSINGS 
> with different size Hammers, complete with Winch and Boiler. 
STEEL 
FILING CABINET 
DOUBLE AND. SINGLE LEADER ORRIN” Siaey , 
; STEEL AND TIMBER PILE DRIVERS 


FOUNDRY LADLES 
STEEL STORAGE BINS 


SANKEY 
STEEL MOTOR WHEELS 


SPECIAL STEEL SHEETS 


For En: Electrical 
and feces Trades, 
(HYDRAULICALLY FLATTENED). 


complete with Boiler and Winch, 40 ft. to 50 ft. frame, Hammers 
30 and 40 cwt. 


\r 500 12 in. SIMPLEX PILES, 16 ft. long. 








Quantity of PILES, 38, 35, 30, 26 ft.long. 







































































CLUTCHES, 12 ft. 6 in., 30 ft. 40 ft. ANKEY Pilate and Sheet Metal Pressings 
K Gap bomeaae oe Eee 
weight, rough or 

at oe combina pressed and ow” 

, xy-acetylene and other processes. Our 

t includes 750 H 
' Large Quantity of JOISTS. equipment includes 750 ton Hydraulic and 
ks SEND DETAILS OF YOUR REQUIREMENTS 
AND WE WILL QUOTE YoU. 
Fuller particulars, together with Tender Forms and Permits to 
ad View, can be obtained on application to J h Sankey & So 
.), The CONTROLLER, D.B.1. (E), P m y poe ns, Ltd., 
. Charing Cross Embankment Buildings, W.C. 2. BILSTON. pals 
0. "Phone: Bilston 115 (§ lines J. 
-— WORKS; 

sec NOTE.—For particulars of other Government Property for Bilston: | Ettiagshall: | Wellington: 
erly Sale, see “Surptus,” price 3d., at all Bookstalls, Albert Strest Minty Gin (Shropshire) 
the or by quarterly subscripti f t fi ayable anaes Iron Werks. wey Gum 
b or by quarterly subscriptions of 2s. post free, pay: Banbfeld Werks, | pa re 
e C321 in advance to the Director of Publicity, Ministry 











of Munitions, Whitehall Place, London, S.W. 1. 
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(THe ORDER TO STAR1 
‘DECEMBER 24th, 1914— 





ALL BRITISH. 





“BRADFORD” 
COOLERS. 


Tue DAVENPORT ENGINEERING CO., 





MEAD OFFICES :— 

HARRIS STREET, BRADFORD. 
TELEPHONES— 6187 TELEGRAMS— 
3560, $561, 3558, 8553 Bradford. “ Humidity, Bradford.” 


AED AT HULL, FLEETWOOD, LONDON, LIVERPOOL 






















































PAISLEYS 
BOILER SUITS 


are celebrated throughout Great Britain and known 
to Engineers over the whole world The figure 
represents a SPECIAL SUI) much In favour with 
Boller Inspectors, and supplied by us to many of 
the leading insurance Companies in Scotland and 
England, 











Insprctrors Borer SvuiTs, to measure in 
Drabette 


and Drab Jean. Double 
Knees and Elbows eco 25/- and 27/6 per suit. 
Ordinary Stock Sizes, Ready made ... 13/6 per suit, 
Double Knees and Bibows .. ..  «. Sij/e per suit, 
buttoned 


weaight dowa rents in Bios 
Brown Denim, 

ooo 12/6, 14/6, 15/6 and 17/6 per outs, 

Baows Govennuser Jz1n Borer Surrs 16/8 per suit. 

Warrs Borer Sur... .. +» .» 15M per suit, 

Kmaxt Borer Surrs... 5 .» «+» 14/8 per suit, 


Borzzr Svuers te measure ... 9 oe ave 2/6 extra. 
——_ ones ame amp Br 
eve + oe 17/6 per suit. 


seed = Dau as oR 
TROUSERS ~ Trousers 7/6 and Jacket 9} 


2091) a Brown — Dani OVERALL 





INSPECTOR'S SUIT. 





tructions for Self s 
Length from centre of back 
to wrist (arm # htly bent) 
Lone of arm (inside) ... ... 

» Toe tok 00 totem 














Trousers (American Shape) ... 
Buus Dowearrr JACKETS ... ° 
Do. do. Bre Trousers ... 7/9 and 9/6 per pair. 
Kwaxt Lone Corts... one «- 10/6 and 13/6 each. 
Kusxt St, ORIPIN) 11/6, 15/6, 18/6 and 22/6 each. 
Buive Sr. Crisprx Coats... 11/6, 15/6 and 17/6 each. 
Kuaxi Coats, three-quarter length, 9/11 and 13/6 each. 


6/9 and 8/- each 





Postage— Purchases over 10/- Carriage Paid in the U.K. 





























Le h from armpit te 

i of trousers ... 
= = lustrated Catalogue Free by Post. 6135 

Width round seat ... ... ss: 
wists round Soteveriee| |PAISLEYS Ltd., 
ow -tasrnek™ 72/96; Jamaica Street, GLASGOW. 

Power No. 2.—Belt Slip. 

Transmission Slip must not be confused 
. with Creep; the latter is 
Points the action of the belt adjusting 





itself to the tight and _ slack 
side of the drive during its 
circuit of the pulleys. . The former 
is due to many reasons which can be 
overcome, ¢g., the belt may be too 
slack; it may be under its work, the 
centres of the driving and driven 
pulleys may be extremely short, or 
the atmosphere may be unsuitable to 
the type of belt used. With creep 
there is an irreducible loss of speed 
(or power) which is generally acceded 
to be 2°/,. If you were to instal 


Walker’s 
Belting 


you would absolutely ensure yourself against any 
loss beyond that due to creep. By virtue of 
the method of its production our. belting has a 
natural resiliency and has also that clinging 
fact'r which increases the arc of contact— 
therefore it delivers the power at a maximum. 


With regard te the matter of Belt Slip—if you 
~s ve difficulties let us know. We have had 

ence in the manufacture and 
a Ti. and we shall be glad to 
advise you. 


Wm. Walker & Sons, Ltd., 


Bolton, England. 
@ 
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THE WORLDS BEST 


ELECTRODES 


AMORPHOUS 
CARBON 
ELECTRODES. 


for all Electro Chemical 
and Metallurgical 


ELECTRODE (Oo SHEFFIELD 


Offices & Works - WINCOBANKH - SHEFFIELD. 


Telegrams: 
ELECTRODES 
ROTHERHAM. 





y ROTHERHAM." 











CAMPBELL & CALDERWOOD, 


Engineers and Shipbuilders, 
Soho Works, PAISLEY, SCOTLAND, 


CONTRACT for Vessels Complete for ex1e% in Pieces or in Sections 





SHIPMENT WORK A SPECIALITY— 

All Types SCREW ENGINES, SIDE AND STERN WHEEL PADDLE ENGINES 
Designed for Lightest Draft and Speed.’.,°’5 ... 
Smallest. Size ENGINES up to 1500 HP. 


Independent STEAM-DRIVEN CONDENSING PLANT. 
Independent STEAM-DRIVEN CENTRIFUGAL PUMPS.\¥s: GP 


CATALOGUES ON. APPLICATION. 
Telegraphic Address: “‘ Soho,” Paisley. 1705 





ENGINEERING. [ovper memes anes 541) | 























Drummond 


Lathes 


2 B-10. 


Inspector’s Test Card. 
Type of pee No. No. el 


Date tnspected_/0 _c¢ APD 
Test taken me: machine was proptfly levelled up. 


} » Maximum 
Error Allowed. 


- ove r 001 wm If 


1, 002 High 
Headstock timesble with Tailstock —. |; y 














Mandrel lineable with bed 


Surlacing square with bed 
hace plate runs true - 


Live Centre runs true . «. 





Saddle works freely slong bed... | 
Cross slide runs freely — = o 
Mandrel works free without shake .. | 


Back-gear run 


Ss twe and engages 
properly ° a } 


| 
Change-wheels fit studs, run free || 
and in line } 


Fly-wheel property in line with cone J 
pulley . ._ = ° ° : 


Treadle runs easy 


' 
Spanners fit nuts — su af 


Every Drummond Lathe 


is subjected to an inspection and test 
for accuracy, the results of which are 
entered on a card as above. 











E will supply any customer with 

a duplicate “Inspector's Test 

Card,” and guarantee the machine to be 

within the limits of accuracy specified 
thereon. 


HE Illustration is a reproduction of 
an actual Test Card, and is an 
average result. 


For full particulars write 


Drummond Bros. Ltd. 
Works, 


Engle 
GUILDFORD. 











ieehitns Codes : Marconi International; Engineering; A B C (5th Edition). 
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B.V.C - 


VACUUM DUST-REMOVAL PLANT 
SAVES LABOUR, TIME AND EXPENSE 


BOILER FLUES, ECONOMISERS, 
FACTORIES, CHEMICAL WORKS, ao., xo. 


Vacuum Pumps, Turbo-Exhauster. 


THE BRITISH VACUUM CLEANER CO., LTD., 


Dept. S/20, PARSON’S GREEN LANE, 8.W, 















x 
BELO 
— 





PIETER tae cca ata 














Ou Apawnartry, War Orriog AND inpia Orrmiog Liers. 


The Metallurgical Co. Ltd. 


82, VICTORIA STREET, 
Westminster, London, S.W. 





Works: 
Walker Gate, Newcastle-on-Tyne 


MAKER® OF 
HIGH-CLASS ALLOYS m INGOTS 
To GOVERNMENT, RAILWAY, or 

ANY OTHER SPECIFICATION. 





: 
0561 & 3562 Central, Newcastle-on-Tyns. 


CUNMETAL & PHOSPHOR BRONZE INGOTS 


Guaranteed to Admiralty and War Office Specifications, or any 
other specified mixture. 


MANCANESE BRONZE INCOTS 


to War Office and Admiralty Specifications, and special K. V. B. 
qua ity, testing 40 tons Tensile, 20 tons Yield and 20-24% Elongation. 


SPECIAL BRASS INGOTS 


A. B. C. & G. qualities to War Office Specifications. 


MANGANESE COPPER, FERRO ZINC, NAVAL BRASS, 


Babbitt and White Metal Ingots of every description. 


ORDINARY YELLOW BRASS ano GUN METAL INCOTS 


for Commercial Work. 


BEST SELECTED COPPER INGOTS, “M.C.L.” BRAND. 


1332 





eiecsetes Setetetetstettssassestesesssssisetssestecesss pee pristesstatesessseasssaes Ht 
siasestass sesssestecsssnsusssasssscseis:stcecsssteagcassasesesass 3 SHEET oatebattasaets 
3 a “ 
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Auxiliary Firing 
with 


MEX FUEL OIL. 


SAVING IN COST OF FUEL. 


ESTS carried out ata London power 
station with auxiliary firing at the end 
of 1915 demonstrated that even avery 

small percentage of oil has a marked effect 
onefficiency. Using only 5°/, of oil to coal 
ona weight basis, the boiler efficiency was 
increased 5°/,, Taking the cost of the oil 
at 50s. per ton, and coal 20s. 10d. (prices 
in 1915), a monetary saving of 6°/, ronda 





Our engineers who have closely 
studied this aspect of oil firing are 
at your service for freeconsultation, 


ANGLO-MEXICAN 


PETROLEUM CO., LTD. 
Fuel Oil (U.K.) Dept. 
, FINSBURY CIRCUS, LONDON, E.C. 2. 


16 
| tena amet 
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SPRING COILING 


“~ AND 


WIRE COILING MACH 


of every description and for every purpose. 


Fo instance, our UNIVERSAL SPRING COILERS 
(built in eight sizes, to handle oil-tempered wire from 
‘004 in. diam. to $ in. diam.) will produce, without requiring any 
other equipment than that furnished with each machine, any 
or all of the spring forms illustrated herewith. 








We offer to— THE 


PROFESSIONAL | E 
SPRING MAKER | 


more than 


BY FORTY STANDARD 
MACHINES 


and numerous special 
ones. 















7821 


Patented. 








eve & HARTLEY, Inc. Mass, USA 


AGENTS AND REPRESEN rae 


A. PERRY Victoria $ London 
yo en d: EDG BLOxHAM: 
4 CLERICI 


i — ‘ _ Auger : apen 
and Mexico: AMERICAN STEE 


exrort cb. 0 





" “Cs au Delta, Paris. 
i 2d bentral Amerie. 








y, 
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Novelty !!! 


DISSOLVED 
ACETYLENE 
FLARELIGHTS. “ 


NO GENERATOR TO CLEAN 


ONE CHARGE EQUIVALENT 
TO 40 LBS. OF CARBIDE 
NO CAPITAL OUTLAY 


CYLINDERS LOANED FREE. 














106, VICTORIA ST., LONDON, S.W. 1. 
Head Office.] Branches: HULL & GLASGOW. 


ALLEN: LIVERSIDGELE? 


























ADAPTABILITY. 


Probably the most difficult element of power plant 
design is that of allowing for future development 
and changed conditions, In this respect the design 
of the Terry is ideal. 

The above illustration shows an alternating current 
turbo-generator set which is giving high efficiency 
under present conditions but is ready at a moment's 
notice to carry double its present load. 

From partial loads to ——— at oe soapy 
low steam consumption is a Terry 

your immediate investigation. 


Write for Bulletin 2515 and 
find out why this is so, 








The Terry Steam Turbine Co., 
Hartford, Conn,, U.S.A. 
1-611 


























“METCALF” EMERY WHEEL DRESSER 











DRESS A WHEEL WITH A WHEEL. THE SIMPLEST AND MOST 
EFFECTIVE EMERY WHEEL DRESSER MADE. SAVES TIME AND 
WHEELS. GET FULL DETAILS FROM :— 


JOHN SHAW &SONS (WOLVERHAMPTON), L” 
WOLVERHAMPTON ns 


We invite your enquiries for any class of Machine or 8mall Tools. 




















ONE 
ETA 


Non-corrodible 
Strong as Steel 
Tough, Ductile 


For Superheated Steam Fittings, High 
Temperature & Caustic Alkaline Conditions 


Rods - - Sheets 
Bars - Forgings 
Castings - etc. 


Pamphlet on its Properties and Uses on Application. 


G. & J. WEIR, Ltd, 


MONEL DEPT., 
GATHCART jiGLASGOW 








I 
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fa 
ACCESSIBILITY 

tl 

allen Hodgarts Barcl {i 


2163-4 Pataley, P. B. E. 
Telegrams : “Vulcan, Palaley.” 


. Western 
Unien. Marconi Inter. 





lh 











Telegrams : 
PRECOOLER, 
SHALFORD. 














Water-Cooling Plant 


of every description. 


Chimney and Open 
Type Towers. 


Spray “Unic” 
Coolers. RS Steam Traps. 
we Oil Separators. 
Ay Dry and Wet Air 

| s Filters. 





Telephone : 
27, SHALFORD. 























Aldrich Pumps 


i FOR 
VERTICAL 
SHAFT 
SINKING. 





Cat. illustrates a 5}in. by 7 in. 
Electric TRIPLEX LINKER 
rated at 200 U.S.G.P.M. against 
350 feet working head. Pump can 
be raised and lowered at will. 


| 
j 
° 


Write for “ Pump Data" listing 
other sizes. 


THE ALDRICH PUMP COMPANY, 


Allentown, Pa., U.S.A. 





British Agents: GILLESPIE & CO , Leadenhall Bidgs., 2, Whittington Avenue. 





















For Goods: 
Tonners. 
For Passengers : 


2, 3, 39 and 5 
30 Senters. 
I? is a significant fact that so 

many of the “Commer Cars” 
seen on the road bear the names 
of some of .the most important 
firms in the Country. 


COMMERCIAL 


Wires: 
“KOMERKARS, LUTON.” 
LONDON REPAIR DEPOT: 112 


CARS LTD., LUTON. 


"Phones : 
LUTON 192; Hornsey 2212. 
wstion Road, Upper Holloway, N. 19. 


7501 


ENQUIRIES 
INVITED. 
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» DISTINCTION 
WITH DIFFERENCE 


Ain Oil that is 
Soluble in Water, but 


is nob a Soluble Oil. 


LARDINOL 


CUTTING OIL. 


1. MANUFACTURED ON AN ENTIRELY NEW PROCESS. 7289 
2. SUPERIOR TO ORDINARY SOLUBLE OILS. 
3. CHEAP AND ECONOMICAL. 


pay Try a sample barre! on approval—it will cost you 
nothing and may save you much. 
PRICE </- PER GALLON. 

















STERNS, Ltd., A.D. 9, Royal London House, Finsbury Square, London, B.C. 2. 




















Stop Waste! 


All the time spent on machining and 
hand finishing most small parts is time 
wasted. 


50 to 80 per cent. of the cost is money 
wasted. 


Because our perfected method of 


DIE CASTING 


will save you all that time and all that 
money while giving you parts superior 
in accuracy aad of guaranteed quality. 


Consult us in confidence. Stop this 


waste. Increase your output and 
profits. 


THE PATENT DIE-CASTING COMPANY, Ltd., 
64, Strode Road, Willesden Green, London, N.W. 10, 
Telephone: Willesden 733. 








Cradley Cross Tube Boilers. 


STOCK 


and 


PROGRESS 


For LAND and 
MARINE USE. 


a ee | 7717 


CRADLEY 
BOILER 60., Lro. 


CRADLEY HEATH, 
STAFFS. 



































HAYWARD-TYLER«C° 
PUMPS & PUMPING MACHINERY. 
PUMPS 
SUITABLE 

FOR ALL 

PURPOSES 

WRITE FOR 

“ E CATALOGUES, 

veel amen pues ame | —— 
98, Quer ‘Vicrora STREET, LONDON, E.6. 4. 
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Telegrams “Brakes” - 
West Bromwich 
Telephone 291 WB. 


(cen. 
Steel 





Forgings 


Weldless Rings. 


d R = 
one Spindles. A 
see Gear Blanks. —s, 
oO \ : 
‘? Shafts. ae 


Die-finished Work. 


Con be supplied in the rough, 
rough machined or finish machined. 


Electro-Mechanical Brake CoLltd 


= West Bromwich Staff 
Established 1908. ° 


Scotland. A.F. Stevenson. 50,Wellington St. Glasgow. 


= U.GGilbert Lodge 109, Pitt St Sydney. bad 




















1484 


aletaut = ge. ©), 
HALIFAX. EN 


CSTASLISMED 967 LOM@ON OFFICE 6: CT FORTLANO $T. Wt 








CONTRACTORS TO THE 








ADMIRALTY, WAR OFFICE , COLONIAL Ore , CIC 
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For Grinding Gauges 


WovuLb you care to save three-quarters of the time it 
now takes to grind your gauges? You can do so with DUMORE 
Grinders because they work absolutely accurate and free from taper. 
Portable 


DUMORF=: 


more work in less time and with more accuracy than any other portable grinder. 
This is because they run at a speed thigh enough to give the wheels the correct 


eutting speed. The motor makes 10,000 minute and the internal 
attachment 30,000. ai 






The DUMORE is equi with a universal motor which operates 
equally well on direct or alternating current. Weighs only r7 pounds, 
and can be easily carried from one part of your shop te anether, 


Ll. 








PTAA 


HARA 





= 








6771 


EVERITT & CO., 


40, CHAPEL STREET, 


Teingrame: “PERSIETENT.” . LIVERPOOL. 
FERRO-ALLOYS & METALS. 
FERRO-TUNCSTEN, 2c0rrvicseores. 


TUNGSTEN METAL POWDER. 98/99°/. 
FERRO-VANADIUM. SOBALT METAL. 


PHOSPHOR TIN FERRO-BORON CADMIUM METAL 
PHOSPHOR COPPER FERRO-URANIUM 




















ANTIMONY 
FERRO-TITANIUM FERRO-TANTALUM NICKEL 
FERRO-PHOSPHORUS FERRO-ZIRCONIUM ZINC 

TIN COPPER 


SILIGON-COPPER 


SPIEGELEISEN 
FERRO-CHROME. | FERRO-SILICON. 


0°56 %, 2%, 4/6 %, 6/8 %, 810% Carbon. | 9/13%, 25%, 46/60%, 75%, 80/85%, 90%. 


ALU M | N | U Mv ‘or Bars, Half-round Sticks, 


Granules, and Powder @ 
FERRO-MOLYBDENUM. MAGNESIUM METAL. 


SILICON-MANGANESE. 


MANGANESE METAL, CHROMIUM 
(Carbon free). 


MINERALS: cs 
MANGANESE, CHROME, WOLFRAM, SCHEELITE, MOLYBDENITE, 
FLUORSPAR, MAGNESITE, KIESELGUHR, ASBESTOS, GRAPHITE, 














METAL. 








ANNEALING IRON ORE, PIG IRON, &c., &c. 
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MIRRLEES, BICKERTON & DAY, Lro. 


Hazel Grove, near STOCKPORT. 


LONDON Office {'22, Cannon Street, 





Telegraphic Address { H PO fy ” 
















MAKERS OF 


The “ MIRRLEES-DIESEL ” OIL ENGINE. 


its 1 1 





500 B.HP. “ Mirrlees-Diesel” Engine—Crosshead Type. 
THE MOST ECONOMICAL ENGINE MADE 
FOR 


LIGHTING, TRACTION, POWER, PUMPING, 
PROPULSION, &c. 


CHEAP AND SAFE OILS USED AS FUEL. 














8007 














PX CLEA CTS AS CLYS 
Always Something to Learn! 


PORETILULLNUUADLGQHNNUNNUENUAUUAOUANLEOUECOSUUUAUOOUUEOLOOUOGGEOUOEAUUUEEROOGURDENSUEUOUOSEOENOEESS 2005200 


There is always something to learn about 
Alloy Steels, their uses, their suitability for 


pe PAY K « ee oe 
q 


specific parts of aeroplanes or motor-cars, 


and so on. The new edition of the 


ay, 


Edgar Allen catalogue 

A Steels for 

iS New Motor-Cars 
‘9 |Edition| Aircraft 
contains information 











ratteeeececeneemencsanenscenerny 


of interest and value to all ("~ 
t+ Write for a ; 
i Copy, stating 
i mame of firm. } 


engineers and manufacturers. 


| 





Edgar Allen & Co. Limited = 





a ee 
—— 














BEARING FRY’§ METALS 


Standard Alloys for all purposes. 

















ALLOY No. Ol 
AERO ENGINES 


A Tin Alloy combining maximum 
toughness with great strength. 


FrY’S METAL FOUNDRY 


25-42, Holland Street, 
BLACKFRIARS, 
LONDON, S.E. I. 


Tele Ne., HOP 4720 (2 lines. 
reg tt inn, a 


Also at JMANCHESTER 
«BRISTOL 
-DUBLIN 

GLASGOW 


1666 


Alloys to Sample or Specification. 














|| 











PREVENT 








aa is ‘ 


COOLORICID 


_- 





IS THE ANTIDOTE FOR HOT BEARINGS. 


ALWAYS HAVE A SUPPLY AT HAND. 


USED BY H:M. GOVERNMENT. 





Packed in 28, 56 and 112 th. Kegs and 3) owt. Barrels. 
Priee Ms. Gd. per tb., Packages Free, 


Oarriage Paid. 











ium STERNS, LTD. 


ROYAL LONDON 


HOUSE, 
FENGBURY SQUARE, E.C. 
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Ashmore, Benson, Pease & Co., 


LIMITED, 


STOCKTON-ON-TEES. 





Makers and Erectors of 


BLAST FURNACE PLANT, 


GAS CLEANING PLANTS, 
STEEL FURNACES, PRODUCERS, ae. 





COAL, COKE & ORE BUNKERS. 3 





Cast Iron and Steel Work 
for Coke Ovens and Chemical Plants. 


BAS WORKS PLANT OF EVERY DESCRIPTION. 
CASTINGS UP TO 20 TONS. 


SOLE MAKERS OF 


Forter’s Patent Reversing Valves 


For Steel, Glass and other Furnaces. 








1233 








74 JOHN BULL’ 
PNEUMATIC TOOLS 








PNEUMATIC RIVETERS, CHIPPERS, 


ETC. 


anes wet 
x, i ? vs 


1331 





THE 


HOWARD 


ESTABLISHED 1904 


PNEUMATIC 
ENGINEERING CO.LTD. 


EASTBOURNE. 





re 

















Handling Materials 





GRABBING AND HANDLING EQUIPMENT 





Thirty complete Steam-Grabs 
similar to the one above illustrated 
supplied for use in Iron and Steelworks 
in the United Kingdom, during 
two years 
1917—1918. 


Pamphlet Wo. 190 will be sent on request. 


7884 








| 


Priestman Brothers, Ltd. 
Holderness Foundry, HULL. 


No. ; 


DROP 


and don’t hesitate when you are 


wanting Drop Forgings that will 











28, VICTORIA STREET, S.W. 1. Vi 6r7i. 





satisfy you in every respect, 
to send your enquiries to 


TWE SMETHWICK STAMPING 6O., 


( Proprietors—Valor Co., Ltd.) 
BRIDGE STREET, SMETHWICK, 


whose speciality is first-class 
work and materials. They use 
high-grade Alloy Steels, and can 
heat treat them to their being used 
to the best advantage. They are 
at your service with up-to-date 
plant and Ee for ao 
_ production of the 


_FORGINGS- 























Dec. 26, 1919.] 


ENGINEERING, 


[SUPPLEMENT page XLIX | 125 























To Railway Engineers. 


“SAFETY FIRST” 


THE WESTINGHOUSE AUTOMATIC BRAKE 


has met, and even anticipated, 
every demand upon its resources 
for upwards of forty years, and 
it now contributes to the 
SAFETY Anp COMFORT 
of railwaymen and _ passengers 
on the Greatest Number of 
Railways throughout the World. 














LET US HELP YOU SOLVE 
YOUR TRAFFIC PROBLEMS 








THE WESTINGHOUSE BRAKE Co.. LTD., 


82, York Road. King’s Cross, LONDON, N.I. 









































HIGH-CLASS 
MACHINE CUT 


SPUR-GEARED 


LIFTING BLOCKS 


The mechanical efficiency of these blocks 
is very high, and every care is exercised 
to produce a first-class appliance. Tested 
to 50 per cent. overload. 


HOLT & — 
WILLETTS 


LION WORKS 


GRADLEY HEATH | }} 


7473 


WRITE 











FOR 


ILLUSTRATED 
DESCRIPTIVE 
CATALOGUES 

























VERTICAL HIGH SPEED 


ENCLOSED STEAM ENGINES 
Simple & Compound. 


As the outstanding advantages of these engines are :— 
Substantial construction, Governor enclosed in crank 
case, Convenient Oil Pressure Regulation, Patent Duplex 
Reversible Strainer, which can be cleaned while running. 
They are suitable for direct coupling te Dynamos, Fans, 
Pumps, etc., and are silent, economical and reliable. For 
ship lighting and industrial works of all kinds. 


_E. S$. Hindley @ Sons | 


Il, QUEEN VICTORIA ST. 
; LONDON s1::: £.C.4. @ 


ee, | 


(2 Lines), 
 WwORKS 


BOURTON 
DORSET. 





4 to 300H.P, 






































BOILERS 


“ORK SHIRE BOILE R. 24 
4OLO SHORTH & SONS, Es 
TRADE ORD, V RKSHI RE.” 





HOLDSWORTH & SONS, im 


ee 


CROFT BOILER WORKS, 
wok LEEDS ROAD, ved 


=“ BRADFORD “™ 


London Office: 34, Victoria Street, Westminster. 
South Wales: Gordon Chambers, Queen Street, Cardiff. 


101 


rT} 
re i. 














126 [SUPPLEMENT page L] 


ENGINEERING 





[Dec. 26, 1919 











PRECISION 


Gauces Lro. 


GAUGES. 
JICS. 
FORM TOOLS. 


 BROACHES. 


san a = 








N.P. L. LIMITS. 








1428 
Tascernena— 
MIDLAND 1016. 
Tarzenane— — WRENTHAM STREET, 
KRAP, 
BINMINGTAM.” BIRMINCHAM. 

















ELECTRA 


ENGINES 


SAVE TIME 
LABOUR & 
MONEY 













We are specialists in the manufacture of 
Internal Combustion Engines, and our Foundries 
f.r Ferrous and Non-Ferrous metals were organised 
te meet eur own exacting requirements. Our Ferrous 
Foundry is so booked up that we cannot accept orders 
except for long-dated delivery — but we can give prompt 

celivery of Aluminium and Brass Castings at the present time. 


ALUMINIUM AND 
BRASS GASTINGS 


OF SUPERLATIVE EXCELLENCE 


to the finest limits 
AT KEENLY COMPETITIVE PRICES. 


MOTOR TRADE WORK A_ SPECIALITY, 


T. G. JOHN, LIMITED, 
COVENTRY. 


Manufacturers of “ELECTRA” Engines, &c. 




















> 

















SPECIALTY 


Vertical 
Cross-Tube Boilers 


FOR 
INDIA, AUSTRALIA, AND 
SoutH AFRICAN MARKETS. 





MARINE 
BOILERS 


Not exceeding 7 ft. 6in. dia 
Any inspection and Tests. 


Loco-type BOILERS 
Multitubular _,, 
Co'onial - 











Telegrams— 
 BolLERS, I.OUGHBOROUGH.” 
Telephone— 

51, LOUGHBOROUGH. 
Code— 

A BC, 5th Edition. 





WALTER W. " GOLTMAN & G0., LTD, 


‘Central BoilergWorks, LOUGHBOROUGH. =m 
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“CAMEL HAIR” 


(REGISTERED TRADE MARK) 


m CUPOLAS x BELTING 


FURNACES UPWARDS OF 75,000,000 FEET 
7 7s site” | | SUPPLIED TO WORLD WIDE USERS. 
Made in all sizes, 
and for any drive. 




















- HIGH ?RESSURE 
FANS 


Extensively used for blowing :— 
= FORGES * 
























These fans embody 
important and distinc- 
tive features which 
ensure many advan- 
tages over other makes. 


Efficient. 
Strong. 


Economical 








WRITE FOR FULL PARTICULARS, 


JAMES KEITH & BLACKMAN Co., LTD., 


27, FARRINGDON AVENUE - LONDON, EC, 4. 



































2) inartnessi IU 
Flat Turret —£ 
Lathe 


The single spindle Flat Turret Lathe for 
chuck and bar work; the double spindle 
machine for chuck work only. 


: QUICK : 
DELIVERY 











cn 








MI 


HAS AN UNBLEMISHED REPUTATION 

OF NEARLY 45 YEARS AS A MAIN 

DRIVING BELT, AND IS THE MOST 

SUCCESSFUL AND RELIABLE BELT 
IN THE WORLD. 





eT 














Sole Makers: 


. REDDAWAY «C0, 


PENDLETON, _ . 
LONDON, E.C. 4. MANCH ESTER. 


Telephone—722 City. Telegrams—Turretorum, Cent. LONDON: 
TT Tes 50-51, LIME STREET, E.C. 


May we have your orders now ? 





7715 


JONES & LAMSON MACHINE CO., 


109, Queen Victoria Street, 


iti 

















“mA 


SU) 
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Quality @ Price .7 


Two Essentials for 
Engineers :: :: 





PIPE FITTINGS. 


Malleable and Cast Iron, 
Wrought Iron and Gun Metal 
Hangers and Brackets. 


VALVES & COCKS. 
Iron or Gun Metal, Screwed & Flanged. 


TOOLS. 


Walworth and Hart's Diestocks, 
Wrenches, Pipe Cutters, Vices, etc., etc. 





Catalogue (illustrated) on application. 





H. MUNZING, Setied 


(DEPT. B.@.) 


90-96, Union St. 
LONDON, S.E.1. 














| 
= } 
| 
} 
; 








AND 


BLAcK & BricHT 
Bo.ts & Nuts, &c. 


BAYLISs’s 
RAILWAY 
FASTENINGS, 








Also Manufacturers of iron Fencing, Railings, Gates, &c., 
and IRON and STEEL BARS, Numerous Sections. 
CATALOGUES FREE. 


BAYLISS, uvones & Bay_iss, 


LIMITED, 


WOLVERHAMPTON. we 
AND 180 & 141, CANNON STREET, LONDON, E.C. 4. 


_|REAY GEARWORKS, LTD. 








This machine will cut 
solid metal bars at 


5 times the speed 


of Sawing Machines. It needs no 
expensive special machine for sharpening 
It does the work better and saves 










saws. 
money on current. 


« Clis ton“ Baird 


EMPRESS WORKS, 


JOHNSTONE, SCOTLAND. 


6580 



































SPECIALISTS 








IN RAW HIDE AND 


COMPRESSED PAPER PINIONS 











* 
5 * 

e 
. “~ ee ae 


Raw Hide Wheels, with Metal Centre.and Steel Flanges, 24 in. diameter. 











ALSO METAL AND STEEL 
WHEELS OF ALL DESCRIPTIONS. 








GATESHEAD-ON-TYNE. 
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¥ J ’ \GIBBON'S 





IMPROVED ADJUSTABLE TYPIST’S SEAT 








All Metal 
with the 
exception ot 
the seat and 
back which are 




















SMITH’S CRANES 


THE MOST EFFICIENT & UP-TO-DATE. 


With PATENT ADJUSTABLE CLIP.’ 


33 


Polished PRICE 
Wood. 40/- 
tt EACH. 
Metal Parts 
Stove 
Enamelled 
Black. tt 
JAMES GIBBONS, 
ST. JOHN’S WORKS, 
WOLVERHAMPTON. 











MAGNET CRANE.—Fie. 838. 


<ul> 


THOMAS SMITH & SONS (Ropizy) Ltp., 








STEAM AND ELECTRIC CRANE WORKS, 


RODLEY. Near LEEDS. 





Od 6614 





"mas 


* such hardened 
business men 

—neither are 
Fyou—as to 
deny that at this season 
of the year the whole 
atmosphere of Life is 
charged with the 
electricity of Goodwill. 
It envelopes us — it 
wraps us round-—it fills 
every corner of our 
mind —carries our 
thoughts to every corner 
of the earth where we 
have friends, business 
or otherwise—in every 
sphere it. is the same, 
and on or about the 
morning of the day 
when this message 
first appears in_ print 
we shall each of us 
wake up with those 
old familiar words upon 


our lips— 


A Merry Christmas 


And may every reader of 
“ Engineering’ — every customer 
of ours, past, present and 
prospective — share in that 
merriment and find therein a 
joyful pause in the arduous 
round of every-day activities. 





JOHNSON & PHILLIPS, LTD. 


Electrical Engineers and Cable Makers since '75, 


CHARLTON, LONDON, S.E. 7. 
City Offices: 12, Union Court; Old Broad Street, E.C, 2. 


We are “not 
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S. A. DANIELL LIMITED, 


MACHINISTS, TOOL MAKERS AND IRONFOUNDERS, 


EDWARD STREET, PARADE, BIRMINGHAM. 


TELEGRAMS: “‘DANIELL, BIRMINGHAM.” 
ABC Code, 4th & Sth Editions. 
Telephone Nos. 5405 and 5406 Central. 














PATiINWwT 
(FULLY RELIEVED) 


HAN D-WORKING TAPS. 


LONDON : 
10, Camomile St., E.C. 


GLASGOW : I7, Robertson Street. 
MANCHESTER: 6. St. Mary's Gate. 











SIMPLEX Wii” SHUNTING LOCOS. 


Thoroughly = _ efficient 
and reliable. 


Easy to handle and 
control. 





ive St 





Hundreds of “Simplex” 
Locomotives in use. 


Cheap to run and in- 
expensive to maintain. 








They are built to stand 
up to the hardest work 
and have many advan- 
tages over Steam Loco- 
motives. 


We can give prompt 
deliveries. 





Estimates on request. 
Please write, giving 
2 gauge, gradients and 

gross loads to be hauled. 


40 B. HP. eran Petrol Shunting Locomotive. 7653 


Padua idea RAIL & TRAM CAR CO, LTD., Simplex Works, BEDFORD. _ 








Locos for all gauges. 























IMPROVED VACUUM BRAKE APPARATUS. 


“CRAB” CYLINDER AND RIGGING 


(IPA! 





GREAT SAVING NO BRAKE 
IN WEIGHT SHAFT. 
OF RIGGING. 

VERTICAL 

BLOCK STRESS ON 
PRESSURES UNDERFRAME 
COMPENSATED. ELIMINATED. 








THE CONSOLIDATED BRAKE & ENGINEERING COMPANY, LTD. 


156, DEAN'S VTAHD, WrISTMiINsSTIaz, wS.vw. i. 
Telegrams:—Vacuo, Vic, London. Phone :—Victoria 39877. Code :—A BO., 5th Bdition. 











ttl 
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. 


TUBES LIMITED r 


WELDLESS TUBES for BOILERS and STEAM PIPES 
LOCOMOTIVES & THE ENGINEERING & MOTOR TRADES. = 


“Works : ASTON MANOR, BIRMINGHAM. Tele { Shove: Nov 671 he Ops E (¢ lines, — 








SHAF TING. 


"PHONE: GOVAN 653 - 654. TELEGRAMS: “PEDESTAL, GLASGOW.” 


GOVAN SHAFTING & ENGINEERING CO., LTD., GLASGOW. 





























GEO.: DICKIE & SON, CHESTER STREET, BIRKENHEAD. 


HAMMER HANDLES. 


All Descriptions of Handles for Engineers’ Tools manufactured by us from High Grade Material. “ 
RIVETTING, STRIPPING, SLEDGE, HAND-HAMMER AND FILE HANDLES. 


ON ADMIRALTY LIST. LONG ROUND HOLDING-UP SHAFTS. a A ts 








aes parr -- ; 
ae ~ *% . ‘- / , + r, 
\e\ \ie Me om bee Ne = cs ‘ | ps 
‘ . . . 
- -- . = |b | 
. 
< te | 
"2 "4 SS ek 
ob ideal sa a Le 


om \m Vow Nee hte hae ° 














Time, Economy and ~ @ititp 
The BULLARD Vertical Turret Lathe 


Two tool-carrying heads operating at once—doubling production per man and machine. 


The universal movement and adjustment of the two heads adapts the machine to a 
decidedly broad range of work with the use of standard tools. 


Simplicity gained and time saved—is the big result of these advantages. Can you 
apply these time-saving features to your profit? Ask us. We will be glad to submit 
conservative estimates on your production with the Bullard. 


Deliveries Are Good. 
Sizes, 24 in., 36 in., 42 in., 54 in. 


The Bullard Machine Tool Co., 


BRIDGEPORT, CONN., U.S.A. 
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UPw ARDS 
or 


Telegriphic Address: BRAKE, MANCHESTER. =a oO o,O oO oO . Telephone: CENTRAL No. 6id. 
GRESHAM’S PATENT 


INJECTORS 


OF ALL CLASSES NOW IN USE. 





6514! 


GRESHAM & CRAVEN, L™: MANCHESTER. 


London: 110, Cannon St., E.C. Glasgow: W. Lester & Son, 11, West Regent St. Newcastle-on-Tyne: Tangyes,Ld. Paris: W. Strapp, 15, Rue de Madrid, 


JOHN BROWN’& COMPANY, LTD. 


Atlas Works, SHEFFIELD; and CLYDEBANK, near GLASGOW. 
LONDON: 8, THE SANCTUARY, WESTMINSTER, S.W. 


BUILDERS OF PASSENGER AND CARGO STEAMERS, 


And specially of First-class High-speed Ocean Steamers up to the Largest Size and Power. 


WARSHIPS OF ALI TY PHS 


BATTLESHIPS, CRUISERS, AND TORPEDO BOATS 
AS BUILT FOR THE 


BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLANDS GOVERNMENTS. 


MANUFACTURERS OF O 2614 


ARMOUR PLATES and GUN FORGINGS. 


HOLLOW ROLLED TURBINE ROTOR DRUMS, ROTOR SPINDLES, WHEELS, and DUMMY RINGS for TURBINE ENGINE6 
Largest Sizes of Crank and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished. 
MARINE BOILER FURNACES. “ROBERT” and CRUCIBLE STEEL CASTINGS RAILWAY and TRAM 

TYRES, AXLES, SPRINGS, BUFFERS, &c. HIGH SPEED and OTHER STEELS. 


JOHN FOWLER & C2: weeps) LT: 


ENGINEERS, LEEDS. 


STEAM PLOUGH WORKS, LEEDS. ENGLAND. 113, CANNON STREET, LONDON. 


THE LARGEST MANUFACTURERS IN THE WORLD OF 


TRACTION ENGINES, ROAD LOCOS. 
ROAD ROLLERS, WAGONS, &c. 


SUITABLE FOR ALL KINDS OF 


TRANSPORT, HAULAGE, THRASHING Ano 
CENERAL FARM WORK, &c. 


OVER 14,000 ENGINES MADE AND SUPPLIED. 
GATALOGUES & ESTIMATES FREE ON APPLICATION. REFERENCES TO USERS IN ALL PARTS OF THE WORLD. 
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BEYER, PEACOCK Co. 


oo anki Foundry, Manchester. "" “(== 
ro aire 3061 Pictorias ESTABLISHED IN 1864, Teer se 2 Monat and Seoy's Ofte. 


LOCOMOTIVE ENGINES 


FOR ALL PURPOSES AND GAUGES 
GARRATT PATENT - EMERY GRINDING MAOHINES 
anncuLaTeo Locomovs <a MACHINE TOOLS. A SPEOIALITY. 
WITH OR WITHOUT ELECTRICAL DRIVE. 


WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE, 


Set FOUNDRY for Casting Wheel Centres and other Parts of Locomotives. Also general CASTINGS and FORGINGS ¢ 


CLAYTON. SON & CO.,LTD. secs vs. 


Teearams—“ GAS, LEEDS.” | Daal, To H.M. GOVERNMENT. sottox OFFICE: 5, VICTORIA STREET, S.W. 1. 


WELDED AND RIVETTED STEEL PIPES. 


BOILERS. GAS PLANTS. | ANKS ror on « water &. 
STRUCTURAL STEELWORK ‘oF EVERY DESCRIPTICN. 


IcE & REFRIGERATING MACHINERY 
INSULATION. 









































Land Carbonic Anhydride and Marine 
Installations. pee a aly Installations. ™ 
THE LIVERPOOL REFRIGERATION COMPANY, Ltn. 
LONDON OFFICE: Contractors to H.M. Admiralty. 
London House, New London Street, E.C. COLONIAL HOUSE. LIVERPOOL... 














THE BUTTERLEY CO., Lo. 


DERBY. Esrasusnsn 701. 

Telephene—Nes. 15 and 76, reir. Telegrams—“ Ironworks, Butterley.” 

Pig Iron, Bar Iron, Iron Castings up to 
| 2O roms. 1897 
| Bridge and Struetural Steelwork, Pit Trams, &c. 

High-class Machine Work of all descriptions. 
Special Acid-Resisting Metal for Chemical Plants. . 
| Large Retorts, Pans, Acid Eggs, &., a Speciality. 
| LONDON OFFICE—52, Queen Victoria Street. Telephone—21e80 Crrr. 


























[SUPPLEMENT pege LVIEI | ENGINEERING. [ Dec. 26, 1929. 

















as TO THOMAS yy Teleph 58 PENDLETON 
Tetegrame “WHITES, PENOLETON, ~35° == Why elephone 








ESTABLISHED 1880 


THE CREATEST RANCE OF 
INJECTORS AND EJECTORS IN THE KINGDOM. ™ 


MANCHESTER. 

















Tue Barrise Speciaists LEATHERS COMPANY iataincoam LIMITED, ALTRINCHAM 














JAMES FAIRLEY & SONS, Lo, === 
nnn tn ences se” “TOO! STEELS 


FAIRLEY’S SELF-HARDENING wi QOL STEEL, for Heavy Cuts at High Speeds, 











is considered to be the HARD. ene: TOUGHEST ane, SHSFFILD, the Cheaper’. in the Market). Small BAM eee, free to approved 
NOTE. JAMES De ee ee aa eed Forge and Rolling Mills, BIRMING merely B May te 
Au i be addressed to the Head od Ofiee OLD MINT, SHADWELL STREET, SBIRMINGHAM. Od 1719 
= — = 
CONTRACTORS TO H M. GOVERNMENT. ON WAR OFFICE, ADMIRALTY, INDIA OFFICE, and COLONIAL OFFICE LISTS. ESTABLISHED 1865. 








aye BRANDON BRIDCE-BUILDING Co. LD. 


ENGINEERS, BRIDGE-BUILDERS, IRONFOUNDERS. “ 


BRIDGES, ROOFS, DOCK GATES, TANKS, PIERS, LOCOMOTIVE TURNTABLES & WATER 
COLUMNS, PRESSED STEEL TROUGHING. INGOT MOULDS & GENERAL CASTINGS. 











London Office :— Works: Telegraphic Address: “GIRDER. ssf 
$4, Victoria Street, Westminster, “«° THERWELL. Telephone : No. 11. 



































5 ese ene SSS NS ESI SONS SISOS SSM SWSUSMS USMS MSHS SME SUSE SM =SNSU=SMSU=SMS MSs 


CAST IRON MAIN COCKS. 


HIGH GRADE TESTED. 


Clean Sound Castings. Hy Perfect Workmanship. 
Right Price. ‘Right Quality. 
Produced by Up-to-date Methods. : Special Terms for Large Quantities. 
Large Stocks on hand. 


H. B. WHITE & CO., 


Contraetors to FLM. Government. 




















JOHN DALTON STREET 33 $3 MANCHESTER. 
Telegraphic Address: “ Whiteness, Manchester? Telephone : 5561 Central. 
hiisinetsinnl MSHS USMSUSMSUSUSMSUS USMS USE SUS NSMsS=SU=SuSS eS ==USUSU=SMSHSU=E 
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THE HUNSLET ENGINE CO., Ltd., 


LENDS, 


MAKERS OF 


LOCOMOTIVE ENGINES 


adapted to every variety of work and gauge. 


Designs and Specifications supplied or 
worked to. nés 


Quotations and Specifications om application. 











Taueenarmic Apppuss - + ENGINE, LEEDS. 
TRLarmons;: 20877 (3 lines). 


ROBERT STEPHENSON & 00, LINITED, 

















ESTABLISHED AT NEWCASTLE, 1821. NEW. WORKS OPENED AT DARLINGTON, 1902. 
i mi 
WORKS : 
LONDON OFFICE: Telegrams— 
Sanctuary House, iy 
Nat. Telephone— 


WESTMINSTER, 5S.W. 
Telegrams— 
ALTISCOPE, LONDON. 
“at. Telephone— 
No. 650 vVicToRia. 


2700. 


Codes— 
Engineering Standards, A&C 
(5th Edition) Engineering 
Telegraph (2nd Edition, and 
Kendall's. 








1038 


LOCOMOTIVES OF THE WIGHEST CLASS UP T® ANY SIZE AND CAPACITY. 
= Locomotives : Compound or Simple Expansion, Articulated, or other Types with Flexible Wheelbase to suite any Gauge of Rail and Conditions of Service. 


= BRICK TILE & PIPE MACHINERY «.. 


CLAYTON. HOWLETT Co: i Mieniier's 
( SIDNEY GW.HUNTER & C9 ) 


ILLUSTRATEO CATALOGUE ON appiicaTion ~~ 
% LONDON OFFICE. + 


28VICTORIAST WESTMINSTER, S.W. 
Teleph: 920 VICTORIA. Telegr. BRICK PRESS CAT LONDON. 


THAEY process MACHINE Maxees THE BRIGHTSIDE FOUNDRY & ENGINEERING C° LT? SHEFFIELD 


—— Si ————— 
































LOCOMOTIVE 
BUILDERS, 


BRISTOL, 
ENGLAND. 


7386 
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PEGKETT® SONS, L= 


BRISTOL. 


Telegrams ° ° . Peckett, Bristol. 


SPECIALITY 


TANK LOCOMOTIVES 


Gi all Descriptions and any Size or Gauge. 

















656) Fall Partioulars or Application. 
I! 


THE LEEDS FORGE CO.., LTD., LEEDS. 


LONDON HOUSE— 
38, VICTORIA STREET, 
WESTMINSTER, S.W. 1. 






































PIONEERS in the 
Design & Manufacture of 
PRESSED-STEEL 
UNDERFRAMES & BOGIES, 
and ALL-STREL 
RAILWAY PASSENGER 
CARRIAGES and WAGONS. 


HUDSWELL, CLARKE & GO., LTD. 


RAILWAY FOUONDEY, LEEDS. 


LOCOMOTIVES 


For Main or Branch Railways, Contractors, Ironworks, Collieries, &c. © Made to suit any Gauge of Rallway. 











UGANDA RAILWAY. 


wa 


Covered Goods Wagon, with 
Fox's Pressed Stee! Under 
7259 frame and Bogies, and Lane's 
Patent Pressed 


Btect Beers. | 























Established 
1860. 


Tel. Address : 
“Loeo, Leeds.” 





PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 7269 
Sorte MAHEEERS OF 


“RODGERS PULLEYS” 


(REGISTERED). 
WROUGHT (TRON THROUGHOUT, RIM, ARMS, AND BOSS. 
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MANNING, WARDLE & CO., Ltd., scones. LEEDS. 


Makers of Locomotive Engines for any width of gauge and for all purposes. Also makers of Steam Rail Motor Coaches for passenger traffic. Materials and workmanship of the best quality. 
Tank Engines up to 18 in, cylinders, on four or six wheels, always in stock or in progress. Specifications, Photos and Prices on application, and Special Designs 
sent on receipt of particulars of requirements, Oa 2486 
London Office: Mr, H. J. HEAGERTY, Blenheim Mansions, Broadway, Westminster, 8.W. 1. 


BALDWIN 


The Baldwin products include steam loco- 
motives for all classes ot service; internal com- 
bustion locomotives for light switching and 
special service; and such engineering supplies 
as parts of heavy machinery, forgings, castings, 
boilers, tanks, in fact, anything that can be 
manufactured in a large locomotive building 
plant. 


The Baldwin policy is to give the best 
possible service in all respects. As faras manu- 
facturing, shipping and financing are concerned, 


we are prepared to accommodate our customers 
A Baldwin Locomotive for the Federated Malay States Railways. in every way. 


The name *“* BALDWIN ”’’ is a world guarantee. 


THE BALDWIN LOCOMOTIVE WORKS, 


Fhiladeliphia, Pa., U.S.A. 
LONDON OFFICE: 84, VICTORIA STREET, S.Vvw. 1. 


Cable Addresses: ‘BALDWIN PHILADELPHIA.” “FRIBALD, LONDON.” 


AILSA SHIPBUILDING CO., Liv, 


SHIPYARD, ENGINE WORKS AND GRAVING DOCKS, TROON, N.B. 

















ond 















































4a on BRANCH SHIPYARD WITH HEAVY HaUUNG UP suipway ar AYR. 
FIRELESS LOCOMOTIVES FOR EXPLOSIVES & POWDER FACTORIES. 












ATR Seo RAT WOR) 
' rs mat : aca nenprene nee 


= en COAL & OIL-FIRED 
LOCOMOTIVES, 


oe i 
y’ ah 9 


MANY TYPES 
FIRELESS LOCOMOTIVES 
FROM 4-8} TO 2'-0’ GAUGE 
ALREADY SUPPLIED 
TO MEET 


CRANE LOCOMOTIVES, 


ARTICULATED 
DIVERSE CONDITIONS. LOCOMOTIVES 
See Successive Illustrations. 
Te_zarame— LONDON Apprase— 6626 


“BARCLAYSON, KILMARNOCK." 63 VICTORIA STREET 


ANDREW! BARCLAY, SONS & Co., Limited, 





CALEDONIA WoRKS, KILMARNOCK, SCOTLAND. 
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The ClayCross Company, L‘-ClayCross, Derbyshire. 


Telegrams JACKSON, CLAYOROSS. —_—«s«x ESTABLISHED 18937. Telephone :—479 youl 


MAKERS OF STANDARD-TYPE ™ 


FUEL ECONOMISERS 


For Utilising the Waste Heat from Steam Boilers of all Types. 


SAVES IN COAL FROM 15 To 25 PER CENT. 


Adopted by Steam Users throughout the World. 


PONTIFEX & WOOD, Ltd., 


REMOVED from Farringdon Works, Shoe Lane, LONDON, tc LIJINION FOUNDRY, DERBY. 


-Lonpow Orricz: 175-177, SALISBURY HOUSE, LONDON WALL, E.C. 


STILLS ano 
PISTILLING PLANTS =: 


FOR ALL PURPOSES. Od 1448 


— 
—=— eed 


sin ee 























Awarded Grand Prix, France-British Exhibition, London, 1908. - ..<aamemee 


LIDGER WOOD 


HOISTS 


STEAM — ELECTRIC — GASOLINE. 


Built for speed. Contractors’ work demands speed. A breakdown is a loss 
of time. Lidgerwood Quality insures both speed in operation and security 
against time lost by breakdowns. Whateve: hoist you need we build it. 


CABLEWAYS — DERRICKS — EXCAVATORS. 


WRIiITH FOR CATALOGU BB. 


Lidgerwood Mfg. Co., Friars House, New Broad Stree, London, E.C. 


—_—_— a 

















6341 














are a 


Manufacturers of SIEMENS’ ACID STEEL 


BOILER PLATES. 


Aleo SHIP and BR'ITGE PLATES, ANGLES, BULBS, CHANNELS, ROUNDS, SQUARES, TEES, ZEDS, &<« 
BILLETS, of dead soft quality, and for wire and springs ot special quality, from any grade of carbon; also SLABS. 


THE GLASGOW IRON & STEEL CO., Wm 


WISHAW. SCOTLAND. 
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CAMMELL LAIRD & CO., Lo. 2° 222.0000 


STEEL MANUFACTURERS. SHIPBUILDERS. ENGINEERS. BOILERMAKERS. 
LONDON OFFICE: 3, Central Buildings, Westminster, S.W. 
SHES “LAST WHEEE'S _AND NEXT WEEZ'S ADVERTISEMENTS. 6684 


RAILWAY CARRIAGES 














Betis Swreeme RAILWAY WAGONS 
Phosphor form of Ingots | — 

Beans eee | kA CARS, erc. 

and Alumin- Anti- Lar . ion | 





ium Alloys. 


We are Specialists in the manufacture of GLOBE WHEEL VALVES, | MIDLA ND 


RENEWABLE DISC VALVES, ‘SOLID TAPER WEDGE, FULLWAY 
GATE VALVES, AND GLAND AND PLUG COCKS. RAILWAY- CARRIAGE 
The BIRSO Brand is the best brand. Ea WAGON ce ba 4 









> ica " 
Sal We hold large oe for prompt Ss | | MIDLAND WORKS. 
Glan T TT . 2 
Cock, > M. BIRK E 4544 









& SONS. LTD., 


HANLEY, Starrs, EnGuLayp. 






b= Bee.) [BIRMINGHAM 


oo Ye aes 2S wer. 


DREDCERS, “<== OIL MILLS. 
DREDGERS, “OIL MILLS. 


















EsTaBusHeD 1777. 


The DUBLIN DOCKYARD Co., L* 


SHIPBUILDERS, ENGINEERS and REPAIRERS, 


Alexandra Basin, North Wall, DUBLIN. 


ALL MODERN APPLIANCES, including Electric, Pneumatic, and Oxy-Acetylene Plant for the QUICK REPAIR of 
_ SHIPS, ENGINES, BOILERS. 


Builders of all classes of VESSELS up to 300 ft., including HIGH-CLASS HOPPER GRAB DREDGERS. 














Telegrams (Day or Night): ‘“‘DOCKYARD, DUBLIN.” ON : RALTY AND WAR OFFICE LISTS. 4573 Telephones: Nos. 33 and 34. 


DRY VACUUM PUMPING ENGINES 
ae ee aud DRY VACUUM PUMPS 


Belt, Steam or Motor Driven. 


ALL CAPACITIES 20 TO 3,000 CUB. FT 
Single or Double Stage. 


i) HORIZONTAL AIR COMPRESSORS 
FOR HICH OR LOW PRESSURES, 


Single or Double Stage. 
Steam, Belt or Motor Driven. 


THE ANDERSTON FOUNDRY Co., Ltd., a 


Taurenone, €200 Cantpa 100 CHEAPSIDE STREET, GLASGOW. 
~~ meee oe? 
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PURE WATER 


The BUHRING’S Patent WATER PURIFYING Os. 
% Scrutten Street, EC. 


4361 











KENNIGOTT 
WATER SOFTENER Co., 


WOLVERHAMPTON. 


Telephone—576, Weiverhornetse. 8073 
Telegrams—“ Watertanks,” Wolverhampton. 








FOSTER BROTHERS, Limited, 
TUBES & FITTINGS, 
Main Steam Pipe Installations.’ 


WaDNASEuVURNRF. 


J.PARKINSON& SON, 


SHIPLEY, YORKSHIRE. 

















; et MANUFACTURERS OF 
K@)) GEAR CUTTERS AND 
hat” UNIVERSAL MILLERS | 
























Oni alegue 
return on request. 
@MITH, BARKER WILLSON #& CO. 
HALIFAX, Great Britain. 1502 











HONE’S Patent A LARGE FIRM OF 
SINGLE-CHAIN WHOLE TYNE GRAB.|| ENGINEERS 
Highest Awards wherever Exhibited. In London 


All particulars as to price, &., may be obtained from the 


5337 
JOSEPH WESTWOOD & CO.,Ld. 


Telephones— Kast 4208 (4 lines). 


Waw MaocnmiNneEi 
for Generating 


ACCURATE GEARING 
for CLOCKS, WATER METERS, GAS METERS, ELECTRICITY METERS, &c. 


MIKRON Ltd., Machine Works, “” 


Madretsch, BIENNE, Switzerland. 











ARE OPEN TO ACCEPT ORDERS FOR 
TOOLS, JIGS, 
PRESSINGS, 
REPETITION WORK, 
TURNING, MILLING, &c., 
SHEET METAL WORK. 


LABOUR-SAVING MACHINERY. 


During the present shortage otf labour, all 
Contractors and others handling materials, 
should adopt at once Hone’s Patent Grabs, 
made in various types to suit requirements. 


SOLE MANUFACTURERS: 
— BOX Ne. 1 Cll 


MEERLOO PUBLICITY SERVICE, 


NAPIER YARD, Mi DON, E. 
ek . 106, Néw Bond Street, London, W. 1. 











Telegrams— W est wood, Milleast, London 



















MN NON RSS 


yy = ——— 
~ ef ~ a 


GALWAMZERS. 


Lees ees 5 5S SS 


S355 SS 55> 





























THE WELDLESS STEEL TUBE CO., LTD. 


ONTKiN 





On Ad 


Fer Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting and General Engineering Uses. 


Icknield Port. Road, BIRMINGHAM. 


miralty List. Est* 1872. 


PATENT WELDLESS STEEL TUBES. 



























CRANES, 


Steam, Electric and 
™ and, 


AND ALL KINDS OF 
LIFTING TACKLE. 


RICHARD ¢, GIBBIP" 


» Berkley St., Birming” a. 
GLASGOW : 04 1601 
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OTORS-DYNAMOG_ 


N, 
ae & Bry a Lu! =a 


ee ——— 


Lt ss’ SCRAP METALS 


INGOT METAL | CASTINGS 


To all Specifications. General Founders in Non-Ferrous Metals. 


E. J. SMITH & CO., seat 


TELEtnams 208 & 209 GREEN. Tyseley Metal Works, BIRMINGHAM 


aera 


etasecw 


















































8088 \ 




















THE STEEL PIPE COMPANY, 


EKIREKOAIL DW. LIMITED, 


Telegraphic Address :— 
APPLENTUG, KIRKGALDY. 




















Exhaust Pipes. Steel Chimneys. 

Water Mains. Stamped Steel 

Gas Mains. and Angle Flanges. 
Special Pipes for Electric Stations. v708 














a 


BUDENBERG “tise i. 
GAUGE Co. i» 2 BROADHEAT 


Brancues: LONDON & ane 


Makers of 
PRESSURE UGES, 
Tachometers, unters, 
Dial-Thermometers, 


Test Pum os. Se. 










SELF-RECORDING INSTRUMENTS 
PRESSURE, TEMPERATURE and SPEED. 














BUFFALO” INJECTOR. 


Green & Boulding, 





LONDON AGENTS: JOHN WILSON & CO., 39, Lime Street, E.6. 





28, New 
LONDON E.C. 4, 








BENJ* R 
VICKERS 


e-SINS SOLIDIFIED 


OIL 
Tunsel Bearings 


Me Resin. 





Ne Gumming. “ 
A PURE GREASE. 














“ow “URE A” 
a 2 ana 


GAUCE CLASS PROTECTORS. 


MAKERS OF THE NEW CA 


“ss. Ex. ©.” 
FOR SPECIAL HIGH-PRESSURE BOILERS. 


STEAM GAUGES 


PRESSURE and INDICATING 
GAUGES of all Descriptions. 


JOSEPH TOMEY & SONS, LTD., ASTON, BIRMINCHAM. 


London Office and Warehouse : 5, Exchange Parade, Southwark ae, Lendon, S.E. 


LASS 





7384 






























-. stazus worms, 
MANCHESTER. 
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Ré-; White & Sons, Widnes, 
= Al LS, epee. 


POINTS AND CROSSINGS. 
AERIAL ROPEWAYS. 


Raw Hive Gears 


Also Metal Gears. 
QEORCE ANCUS & CO., Lp. 
Newcastle-on-Tyne. 


DOUGLAS FRASER & SONS, LTD, 
ARBROATH. 

Mill Gearing, Belt Pulleys 

and Rope Pulleys: _;, 


See illustrated advertisement, Dec. 19th, page 60. 


Entwisle & Gass, Ltd., 


Engineers, BOLTON, Lancs. 


RUBBER macuinery. 


Special Patent bee re Mh Machinery 
for Plantation 1192 


N Diese ENGINES 


(POLAR TYPE) 
¥ a FOR ALL PURPOSES 


(Land and Marine). 
See iNestrated Advert. last and next week. 8051 
































THE ANDERSON-GRICE 


oS 


7256 










See 
Our Illustrated 
Advertisement of last week. 

















ae | Te asa lors 


|r me dle »| VM ork: 








Tw Beer causet 


MELDRUM =="... 


‘uuamnene acurran, SUPERNEATERS. 
en SS ed 

NEWALLS © u: 
MACNESIA COVERING 


Fer BOILERS, TURBINES, &c. 


MEWALLS INSULATION Co., Ltd., 
ai, MOSLEY STREET, NEWCASTLE-ON-TYKE. 


FPUMFYs. 
Direet-acting, Peed, Air and Service Pumps, Duplex 
of Cea ee ee 


Gass HIOMOLS BRos.) =: LTD. 
NORTHALLERTON, YORKS. 1431 


DAWSON & DOWNIE, 


CLYDEBANK. Lv. 


UM s 7399 
POR LAND AnD MARINE PLANTS. 


GRE ILLUETRATED ADVE, PAGE 101, Dec.p. 









































The 
at 
rats > 

‘é built’; 







iby 
ensitspin use 


{OW. many users of a motor lorry really 
| obtain full value from their purchase ? 
How many are there whose vehicles do 
not depreciate quicker than they need 
do? Indeed there are few. And the 
reason is that in most lorries those parts which 
have to stand the hardest wear and fear and 
should be given most attention are inaccessible, 
or, at any rate, so difficult to get at that they're 








left alone——till something happens—that some- 
thing often meaning that the vehicle will be out of 
action for a costly period. But the vital parts of a 


MAUDSIAY 


Lorry are rarely neglected for the simple reason 
that they are so easily get-at-able... Maudslay 
accessibility is unequalled, and in consequence a 
Maudslay’s seldom—very seldom laid up, and 
with reasonable attention—attention thal does not 
entail fatigue or time, will last its owner ‘as few 
other vehicles on the market will do. 


MAUDSLAY MOTOR Co., Ltd. 
COVENTRY. 


PRINCIPAL AGENTS : — BIRMINGHAM-— John 
Chilton and Co., 71, Broad Street. BURNLEY—G, E. 
Duerden, Olympia Motor & Engineering Works. 
EDINBURGH—The Scottish Motor Traction Co., Lid., 
East Fountainbridge. MANCHESTER—Leach and 
Seed, 16, John Dalton Street. LIVERPOOL—Leach 
and Seed, Imperial Buildings, Exchange Street East. 
NOTTINGHAM — R. Cripps & Co., Ltd.,. Lower 
Parliament Street. BELFAST—A. Stringer, 156, Antrim 
Road. CARDIFF—W., Lewis and Sons (Cardiff), Ltd., 
Clare Street. BRISTOL — Windmill & Lewis, Led., 
Victoria Street, Clifton. 


AUSTRALIAN REPRESENTATIVE. 
Fredk. . Inman, P.O. Box. _606,. Melbourne. — .- 





KELVIN ENCINES 


STATIONARY TYPES FOR 
AIR COMPRESSORS, PUMPS, 82 ec. 


The Berglus Launch & Engine Co., Ltd., 


1763 
See gametes Advt. oy tf Week or Next. 











PERFORATED 
METALS. 





G. A. HARVEY & Go. ciondon), Ld, 


WOOLWICH ROAD, 
LONDON, S.E. 7. 


City Office— 
SUFFOLK HOUSE, 

LAURENCE POUNTNEY HILL, LONDON, E.C.4 

“I ‘ 
Beaune 

eseueaeaan 

au aean 

WOVEN Sausee 
ee | 

gsucgan: 
WIRE. amano, 
eer Beas | 

BQ@aenrnmrna 





7976 














PUMPS 


FOR 


BOILER 
FEEDING 


AND OTHER 

IMPORTANT 

) DUTIES. 
MINE PUMPS 


a Speciality. 








ONE OF THE 
SIMPLEST VALVE CEARS 
/ ON THE MARKET. 








= SEND US 
YOUR oom 


THOS. SHORE & SONS, LTD, 


ETRURIA, STOKE-ON-TRENT. 





WELDED 
WORK 


Tubular Transformer Tanks. 

Switch Tanks. 

Elevator Buckets. 

Steam Jacket Pans. 

Hardening Pots. 

Water, Petrol and Oil Tanke. 
i Plating Vats. 

8012 


General Welded Work. 

Copper Pans, Cylinders, &c. 
Welded Boilers for Hot Water 
Supply & Heating Apparatus. 
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Ocad Cowon penta ter tha Colonies for amory hin 


SMITH 4 BROS. &, HILL, | Lo. sas 
Atbert' ‘Syrian ' Works. % West. | a... 


THE * STONE” SYSTEM 
HY DRAULICALLY OPERATED 


WATERTIGHT DOORS. 
As fitted to latest Mail and Passenger Steamers. 


J. STONE & CO., LTD. 


Deptford, Lendon, 8.3. 


WATER SOFTENERS, &.. 

APPLY 70— 8085 

The Harris Patent Filter (1910) Led. 
2 Gratge W 

HBEWGASTELS-ON-TYER SG. 


H.W. WARD & Co.,Ld. 


Lionel Street, BIRMINGHAM. 544s 


MACHINE TOOLS 


Tudor, Birmingh Tel. No, 7460 Central. 
See | illustrated Advertisement last and next weck. 


Machine Cut Gear Wheels 
THE REID GEAR 60., 


7961 


LINWOOD, sear PAISLEY 


GUNMETAL 


bought or pnmtro g into castings. 


HUNT & MITTON, Ltd., 
Bwerwxens’ Brissrrvisnxns, 
Gozells Street North, BIRMINGHAM. 



































THE BRITISH See Monthly Adit. of 
ELECTRIG 4#=TURBINE PUMPS, 


PLANT DYNAMOS, 
60., LTD., 6439 MOTORS. 
66, Carrick St., GLASGOW. 


The Rahn-Larmon Co., 


MANUFACTURERS OF 
ENGINE, TURRET and GAP 


LATHES. ms 
Cincinnati, O. 


CLYNE ENCINEERING CO., L'D. 


Telegrams; ‘‘Mopgamize.” Te'e. No. wor rer. 
WATER COOLERS, CONDENSING 
PLANTS, VACUUM PUMPS 
AND COMPRESSORS, 

STEAM TRAPS, &c. 1451 
94, Marker St., MANOHESTER. 


AITONaC* L®™ DERBY 
MAKERS OF FLANGED PIPES 
CAST-IRON, STEEL, COPPER 


FOR STEAM, WATER & GAS 
See large advert.’ Dec. 5. 6721 


Sere Clarke’s Crank & Forge Co., 


FOR CRANKSHAFTS. "AND FORCINGS 
The Farrar Boilerworks Ltd., Newark 
FOR BOILERS AND RECEIVERS. 


See full page 
iT 
LEA” RECORDERS 
FOR MEASURING 
BOILER FEED WATER 
AIR PUMP DISCHARGES, erc. 






































“ ” 
THE LEA” RECORDER CO., LTD. 
28, DEANSGATE, MANCHESTER. 











COAL SAYING 


BY SCIENTIFIC METHODS 
IN THE BOILER HOUSE. 














REORGANISATION. 


IT 1S AGREED. THAT SOME OF OUR 
NATIONAL BUSINESS METHODS. ARE _IN 
URGENT NEED OF REORGANISATION. 
WE SUBMIT THAT IN THE AVERAGE 
FACTORY, ONE OF THE MOST -IMPOR- 
TANT REFORMS, LONG OVERDUE, IS 
THAT OF THE BOILER-HOUSE. 


THE PRESENT METHODS OF STEAM 
GENERATION ARE OUT-OF-DATE. WE 
HAVE SHOWN THAT THE AVERAGE 
EFFICIENCY OF THE BOILER-PLANTS OF 
GREAT BRITAIN IS ONLY ABOUT 60%, AND 
WE CAN. REORGANISE YOUR _ BOILER- 
PLANT TO RUN ON AN EFFICIENCY OF 
75% UNDER AVERAGE CONDITIONS, 
REPRESENTING 15-25% SAVING IN THE 
COAL BILL. : 


We offer you our services as 
Scientific Specialists i in this business 
with 10 years’ continuous experience 
including every description of boiler- 


plant in almost every industry. 
WE HAVE A UNIQUE ORGANISATION _IN- 


_ CLUDING A STAFF OF TRAINED ENGINEERS, 


LABORATORIES AND TESTING STATION, 
AND BUILDING DEPARTMENT FOR HAND. 
LING ALL BUILDING AND FOUNDATION 
WORK. 


We shall be age to supply om 
particulars on application, either 
personally or by letter, and are 
prepared to visit your Works 
free of charge, and give you 
our opinion of the working of your 


boiler plant. 


Brownlie & Green. Wtn. 


TECHNICAL CHEMISTS AND 
ENGINEERS, 
Specialists in Fuel Economy, 


2, AUSTIN FRIARS, LONDON, E.C. 2. 
Telephone - - = 6292 London Wall. 


Guascow - - ~- 94, Hope Street 
LABORATORIES AND TESTING STATION, 
Church Street, Cheetham, Manchester. 


7926 





FILTERS 


Fer Water, Waste Oli, de, 20 


Faepx. Lirscomee & Co., 


84, ALBERT BLDCS., LONDON, E.C. 4. 


WI 


Ah Ruyoll $ Go, Lid 


Switchgear. Hebburn-on- Tyne. 


CENTRIFUGAL 


MACHINES. 


Catalogues free on application. 1338 


WATSON, LAIDLAW & CO., Ltd., 
Engineers, GLASGOW. 


















,, LATHES 











» 

















\ FIRM GRIP 
OF te eet 





? 
THOMAS @& BISHOP, Ltd., 
37, Tabernacle Street, London, £.C.2. 


7. MMNWWSSN 


PRIQUETTE 
MA HINER} 











[GLENFIELD & KENNEDY 


Engineers & irealeuadiaer 
KILMARNOCK, ™ 


SCOTLAND. 
Sus Aove. Las Last awe Next Werx's lasvz. 














JOHN SPENCER, L 


WEDNESBURY 
IRON & STHHPL 


TUBES 


POLES, STEAM MAINS, TUBULAR PILES, &. 
MARINE ENGINEERS 





grid GLASGOW. 
Vv ‘felegrame—~ BOW AB, GLASGOW.” 
Cable Codes —4 BO (6th & mh Rdtthone LIEBER 

GAS PRODUCERS. 

’ 
SHELL 
See last week's Advertisements. 1233 
Send for particulars to—- 


G. P. WINOOTT, LTD., 
AD, GHEFFIELD. 


180, ATTERCLIFFE RO. 








7786 
—s 








THE 


VAUGHAN CRANE 


Co., Lt4., hv Manctster. 














Travelling Cranes—Runways—Pulley #locks. 
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THOMAS BOLTON-& SONS, Lr. 


Established 1783. 
COPPERSMELTERS & MANUFACTURERS. 


Contractors to His Majesty's Government, 


BRASS 









TUBES, PLATES, SHEETS, WIRE, RoDs. 





Singe Plates 


Manganese 
Copper Rods 





7598 
























woRKs— 


OAKAMOOR, NORTH STAFFORDSHi»¢c. FROGHALL, NORTH STAFFORDSHIRE. 
MERBEY COPPER WORKS, WIDNES. SUTTON ROLLING MILLS, ST. HELENS. 


LONDON OFFICE 57 Bishopsgate (W. Lee Mathews, London Director) 
Telegraphic Address :—WIREDRAWN, LONDON. 

















LEROY'S ‘irsimieme: COMPOSITION 






FOR Seamed teats eee 





Power Soom eta Co “ir WILDS AT ‘ONCE’ saow ote s Teak 
IT CANNOT CATCH OR COMMUNICATE FIRE. 


in London the cost of the Socwings is saved 
in about six months. 
May be seen where it has been in use 20 years. 


ESTABLISHED 1865. 71956 


F, LEROY & CO., 
20, Gray St., Commercial Rd., London, ep 


5. BESTTERED TRADE MARK, Also at MANCHESTER. 


JOHN OAKEY «SONS, Li: 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, For all Purposes, 
Wellington Mills, GLASS & FLINT PAPERS, 


WESTMINSTER BRIDGE ROAD, 


LONDON, S.E.1. BLACK LEAD, &o. 
OXYGEN ("wrbine oF METALS. 


If you are not yet making use of Oxygen for Cutting, and the Oxy- 
Acetylene Welding Process, or wish to hear of the latest improvements 
in both, write to the British Oxygen Company. 7989 
THE BRITISH OXYGEN COMPANY, the Founders of the Oxygen 


Industry, have highly- “equipped and up-to-date factories in all the 
important British industrial centres capable of producing over 
1,500,000 Cubic Feet of OXYGEN DAILY. 

The Company are the foremost Manufacturers in Great Britain ot 
Oxygen Metal Cutting Apparatus, Oxy-Acetylene,Oxy-Hydrogen, and 
Oxy-Coal Gas Welding Blowpipes, High Pressure Gas Regulators, &c. 
Fer Catalogues and Full Particulars apply to ary of the Company's Works 
Elverton St., Westminster, S.\W. North Wembley, Middlesex. 
Tunnel Av. East Greenwich. Shields Rd. Walker Gate. 
Newcastle Lower alsall St.. Wolverhampton. Saltley, 
Birmingham. _ Terry Rd., Coventry. Gt. Marlbo: h St. 
Manchester. Rosehill, Polmadie, Glasgow. East Moors, diff. 
Savile St., +-- Bromborough Port, near Birkenhead. 
Warton Rd., Stratford, E. 
































THE BRITISH OXYGEN CO.. Ltd., 
ELVERTON STREET, WESTMINSTER, LONDON, S.W.I. 




















-W Electric 
Motors. 


A line of high efficieney (mechanical and electrical) 
small motors embodying all the latest war 
research work which is standardised and produced in 
quantities at a price no higher than older and 


less efficient designs. 


7234 





Jt will pay you to 
write for particulars. 


Arthur Lyon & Wrench, Ltd., 


36, Victoria Street, Westminster, S.W. 1. 
Tele: Vict. 2543. ~ Works at Willesden Junction. 





























“NATIONAL” Fusible Plugs 


ARE THE BEST AND MOST 


Reliable LOW-WATER 
SAFEGUARD 


IN THE MARKET. 











Suitable for All Glasses of 
; Internally-Fired Boilers. 
8 Special Plugs for Hig! for High Pressures. 


Tue NATIONAL BOILER 


AND 
General Insurance Co, Li, 


St. Mary’s Parsonage, MANCHESTER 
London: 60, Queen Victoria Street, E.C. 


nn On Tani ie Illustrated Price List Free. 


DEMPsTeR, MOORE & 60, [10 




















From photo of 8} in. Lathe. , $117 














SPEOIALITY:—NEW TYPE LATHES FOR HEAVY OU?TING. 
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ROLLER 
HYAT'E BEARINGS 
Suitable for all applications. 


See our displayed advertisement next week. 
(CATALOGUE “‘E”) 8120 


AYATT Ld,,% Desonsitys sree 
Wires—‘ Hyrodlim, Phone, London ” Phone—Museum 3745 














SUMMERS ¢ PAYNE, ., 


SOUTHAMPTON. 
Ship and Yacht Builders, 
ENGINEERS ano REPAIRERS. 
BUILDING BERTHS upgo 200 ft. 


Wires :—* Parens’, 








Rept. : 8123 
Mr, A. ROBERTSCN, 23, Leadenhall Street 














are %%, 
ot > 


In Iron, Malleable Iron, Steel, Brass, Gun Metal. 


















PENNEY & CO. LTD. Engineers Founders, LINCOLN. 











HAMMERED 





The Standard Piston Ring 
& Engineering Co., 


Premier Works, - 
Don Road, 
SHEFFIELD. 







CAST IRON 
PISTON RINGS 


(by the Davy-Robertson® 





Process). 
7381 
All sizes from 2} in. Telephone : 
078m, ' No. 2149. 
In our Special Piston 
Ring Iron. Telegrams : 
Quick Delivery. Ocean, 
Low Prices. Sheffield. 
a SSS 
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must be becoming familiar to you. You have seen it on many 
letters you receive, many of you have seen it so often that 
_possibly the message which it carries is not so forceful to-day as 
it was when first it came before your notice. 


Well, we ask you to look again—to read it carefully—to book the 
date, for on such date there will be opened the finest Exhibition 
of British Empire Products which has ever been held anywhere. 


And remember, that Exhibition represents a National effort, and 

that visitors thereto will be able to conduct their business in the 

right atmosphere, and undoubtedly by being present will 
materially enhance their own success and that of British 
Commerce generaily. 


All Details from General Manager, 


British Industries Fair @’ham.) 1920, 


Chamber of Commerce, 
BIRMINGHAM. 

























Warm Your Shops 


with the Sturtevant System. 


It is independent of weather conditions and circulates 
a supply of fresh warm air throughout the building. 


It secures better working, conditions and_ increase 
efficiency. ¢ 

It is economical, as the same plant can be used 
for ventilating in the summer. 


We shall be pleased to give full information on 
our Warming, Ventilating & Air Washing Systems. 


IVustrated Publication D. 1121 sent on request. 


1280 


Engineering Co., Ltd., 
147, Queen Victoria St., London. 
MILLING & SHAPING 


A UNIVERSAL eases 


PRECISE ENGINEERING & INSTRUMENT-MAKING. 








+= 
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A LARGE NUMBER OF THESE MACHINES MAY BE SEEN IX 
OPERATION ON A VARIETY OF WORK IN OUR OWN SHOPS, 
(Send for Pamphlet, mentioning “ ENGINEERING.” ) 7685 


xr. COOEHE & SOWS, LID. 


ENGINEERS AND SCIENTIFIC INSTRUMENT MAKERS. 
BUCEINGHAM WoORES, WORZ. 














‘EDec. 26,1915, 
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Nat. Telephone: 2362. Telegrams: PRESS, LEEDS. Code: A BC Sth Ed. 


























LONDON OFFICE: : LONDON WORKS: 


3, St. Heten’s Place, E.C. 3. Pe) Yy WINS 


y y Orchard Place, Blackwall, 
egrams : yy, Y) Vas / V > Telegrams : 
“ PROMPTITUDE, LED, LONDON." | [4 M yy‘ I | Yy, Yay Yj ‘a “ SILVERINE, POP, LONDON.” 
Telephone : y/ 


yy y 4 Yy 7 
AVENUE 5113 & 5114. a | TT BAST 1078 & 1075. 
MANUFACTURERS OF ALL KINDS OF 


TANKS, CISTERNS, CYLINDERS, &c 

















GALVANIZED GALVANIZED 


CORRUGATED SHEETS. | | FLAT WORKING-UP SHEETS. 


DRUMS, KEGS, CANS, &c. - a =| ings 
——— | ea) «CR. & C.A. BLACK SHEETS. 
GALV!: CORN BINS. | i 
GALVANIZED | | GALVANIZERS 
PETROL STORAGE BINS. | wet | of all kinds of IRONWORK. 


8087 








Sole Makers of LEECH’Ss PATENT WELDED CISTERNS, SINKS, TROUGHS, &c. 


< Vis WW D , 
ex bo ‘7 Y 
gem OL a : 
se 
Hose for oil, oil-gas, ptrol, sewage, oxy-acetylene plant, 
pneumatic hammers, riveters, &c., rock drills, vacuum cleaners, 


sand blast apparatus, dredging and salvage. 
Hose for railway work, including air, vacuum and steam brake pipes; 
gas-filling and steam-heating hoses, feedpipes, boiler washout pipes. 





























Tf you are in the Market for Hose, ca 
mm write for our List No. t.' You will find 
Kea we can supply your exact requirements. 


j The India Rubber, Gutta Percha & Telegraph Works Co., Ltd. 


The Silverte Company). 
Head Office—106, Cannon Street, Londoa, EC. 4 pts Werke—Siivertowa, London, E. !6 
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a [thomas Hunt & Sons, 


bs BERS and 4 See. Saree 


4 8.W. 
ee detente the MANUPACTUEN of of 
Repairs 


KI 
" 4 a STACHINERY, 


promptly attended to. 1978 
of Travellers 1 in the Nut and 


Line (Bright Steel) first quality. 

WANTED "AT ONOK, MEN doing large turnovers. 

} Bepectally liberal terms to those who can book big 
orders stra hiaway for immediate deli m7 
a 

C497 





Address, . 255, care of Deacons, Leadev 
Street, E. os 


eee mR 
See ons Teun milling, 


sitting, for te 


RACY and FINISH 
— Address, KENNEDY'S (c 
Des “Osrntyne. Shettleston, Glasgow. 


Mechine Work Wanted.— 


Turning, Boring, Grinding and aes 
ned age agent Complete ca dog 








Gea 7 of ‘HE 
CONMBROIAL & & “MARI ENGINE ( 00. Lrp., 
Oak Works, Hanwell, W. 7. C4 


frm rm of Liverpool Engineers 
with city office, DESIRE to REPRESENT 
First-class Manufacturers of Ship Auxiliary 
Machinery, Hoisting and Lifting Machinery, 
Malleable Iron and Steel Castings and Forgings.— 
Address, C 216, Offices of ENGINEERING. 


D rawing.—lwo Practical 
MECHANICAL DRAUGHTSMEN are pre- 
ed to undertake privately, DESIGNS, CALCU- 
ATIONS and DBETALLED DRAWINGS for firms 
or individuals, terms moderate.—Address, C 504, 
Offices of INEERING. 


anadian Shipyard Visiting 

resentative can OFFER Canadian built 

TONNAGH, for 1920 delivery.— Address, C 468, 
Offices of ENGINEERING. 


as and Oil Engine Repairs. 
—B. J. Faire dy CO., Great Hastern Road, 
Stratford, H. 
‘Fel. $ 736 and 737 Stratford. 
Gram.: Rapidising, London. 1794 


Wes .-Thorough Practical 


ENGINBER, Designer and Inventor, will 
Jeased to UNDERTAKE the DESIGN of plants 
4 detail work, and also superintend the manu- 
facture and erection ; having extensive expecience 
in treating with minerals, metals, air, water, &c., 
with electric portion in connection. —Apply, PRANK 
BE. PLU MB, 18, Colquitt Street, Liverpool. 


he Owner of Patent No. 768 


of 1914, relating to “Improvements in Axle 
and the like Bearings, is DESIROOUS of ne ge 
with interested parties for the GRANTING o 
LICENCES thereunder on reasonable terms.—For 
information apply to Messrs. LLOYD, WISH & CO., 
Chartered Patent — and Consulting Engineers, 
No. 10, New Courz, Lincoln’s Inn, W.C. 2. C 482 


Mvhe Proprietor of British 
Patent Numbers 101289 and 101291, both 
dated A 
ments in ge he - 
vements in tively, is 
ESIROUS of ENTERING lat into A GEMENTS 
by way of a licencsor otherwise on reasonable terms 
for the purpose of er pee the above patents and 
ensuring their practical workings in Great Britain. 
~All inquiries to be addressed to B. a 39, 
So. La Salle Street, Chicago, Illinois. C 449 























Beney ge® and “ Im- 





Agents Wanted. 


MOTOR WORKS, Manufacturing Two-stroke 
Crude Oil Engines, for marine as well as stationary 
Purposes, sizes from 10 to 240 B.HP. types of 
100 B.HP. and upwards direct reversible by com- 
Pressed air, 

WANT to COMMUNICATE 
with First-class FIRMS all over the Empire, 
regarding Agency. 

Address, C 374, 

Offices of ENGLYEERING. 





MILL ARS’ oe, TRADING COMPANY, 


Capital Authorisea 300,000. Issued £1,700,000. 


ie Company ha having Branches 

in India, Australia, New Zealand, Tasmania, 

ca, and other countries, would be glad te enter 
eat one = with first-class Manufactu 

for th "Sale Ms 4 “r og bey er an DiS. 

e e ucts, a act as 

mre TING AGENTS in all or any of the above 

pennies ate are particularly desired for Steam En- 

: % vt ractors, Oll Engines (for crude and refined 

he i umping’ Plant. including Centrifugal —- 

_ igation, Agricultural Implements, Saw 

owe ‘inery; Hair, Leather and Batata Belting ; 

her Goods, Oils, Paints and Varnishes; also all 

neering Timbers.— nners” 

inchester Street, E.O. 2. C 329 


Qond Papering Machine, Single 
b? Drum Nga oy 4 Feed, 24in. size (Oliver No. 
reg oy ive oe particulars and and price.— 


IVYEERING. 
Wess Steel Plates from |“” 
‘0, 6-10, 7-10 
LATHS of 90-100, 22-100 27100, 30-100 of 
’ for Windows. 


ND CEMEN 
by dar TS, etc. 








ted by 


t 20th, 1915, relating to “Improve. 





Time Recorder Wanted, 
State price and where can be seen —Box 
T.R., Smirn’s 
Fleet Street. Lendon. E C. 
London Scottish Engineers, 
WORKS comprising 
GRINDING MACHINES, &c., 
ASSEMBLING SHOPS, 

OPEN to ACOBPT CONTRAOTS, 

viz., 

Electric and Hand Winches. 

Automobile and Engine Part on, Mass 

Gun Metal and Iron Castings. 

Cast Iron Brazing (special process). 


Ad f Agency, Lta., ales 
LIMITED. 
PLANING, TURNING, BORING, 
are 
Special Machinery. 
Production. 


Quotations on receipt of Drawings. 


LONDON SOOTTISH ENGINEERS, LTD., 
Magnet Wharf, 
Bow Bridge, E. 15. 
Telephone: Stratford, 791. B770 


Number of Brown & Sharpe 


AUTOMATICS REQUIRED, sizes 00 or 
00G. Must be in first-class condition. Full particu- 
lars regarding price, ete., to be sent.—Address, C 214, 
Offices of Exe INEEDING. 


Number of Double-action 


DRAWING PRESSES REQUIRED for large 
and small work. Must bein condition. State 
full particulars.— Address, 216, Offices ef Ena- 
NEERING. 


anted, 15 cwt. Motor-driven 
PNEUMATIC HAMMER. 
Also Two BLACKSMITH’S HEARTHS, about 
5 ft. square, and FANS, or = Fan for both Hearths. 
Address, C 466, Offices of ENGINEERING. 


team Hammer Wanted; 

three, four or five tons, second-hand in good 
condition ; for immediate delivery. State lowest 
price and full particulars.—Address, C 465, Offices 
of ENGINEERING. 


Wauted, ne 4a Shearing 


ae: —, wea Co. es 
U. cane plates.—Price and where 
ins Box Be 90, W2HEELER’s Paar 
Agency, senchauhae: 


W 2: an 

UTTING- OFF MACHINE, also COLD 
SAWING. MACHINE, 36 in. lade for Cutting 
M.S. Sections.—Address, RUBERY, OWEN & CO., 
Darlaston. 

















G 474 


Wanted, One Double Winding 


ENGINE, about 13in. by 24in., with drums 
2 metres diameter —Give full particulars and price. 
—Address, C 475, Offices of ENGINEERING. 











AUCTION SALES. 


oe a8 25 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THB DISPOSAL BOARD 
(PLan? aND Macuinery Sxocrion). 


[portant Sale of 
VALUABLE ee TOOLS 


BLECTRIO | MOTORS, 
(The warwoeet Te a alata 





o B” 
At the Works of Messrs THOS. FIRTH & SONS, 
Lrpv., Weedon Street, Tinsley, Sheffield. 
On THURSDAY, JANUARY 22nd, at Eleverra.m. 
cae 

16 13 in. Centres Boring, by 

15 12 in. Centres Sliding and 
Darling & Sellars. 

12 12} in. Centres Self-acting, Sliding, Surfacing 
and Screw-cutting, by St rk & Sons. 

Eight 124 in. og eg Sliding and Screw- 
cutting, by Parkinson & Son 

Bight va ia Centres Sliding and Surfacing, by 


Carte 

Six Sidings and wa Sort urfacing, wy. Ryder & Son. 

Two 22 in. so! duty New Century Drilling 
Machines, by Jones & Shipman. 

Two 104 in. —- Bar Cutting-off Machines, by 
Clifton & Baird 


Also 60 RLECTRIC MOTORS (D.C. 220 volta). 
16 15 HP., by The British Thomson Houston Co. 
15 10 HP., by The Phenix Dynamo Co. 
Two 10 onP., by The Westing Ceo. 
27  F.. P., by The British ‘Thomson Houston Co., 
with Starters and Switches. 
On view Mornay, Turspay and WEpDNEsDAy, 
JANUARY 19th, 20th, ‘diet, from 10 to 3 o'clock. 
ADMISSION BY CATALOGUE ONLY. 
— 1/- each, on application to the Auc- 


game Ses, Rhema KOOee 
ie Cent: 1111. 
Telegrams: Weedon, Sheffield. — var 
Nore.— For particulars ef other Governm 
vere oem gl 57) see Su price 34., at “at 
; or quarterly subsert m of 2s. 
free. in qaveeet eiaes of. of 


snares, Le Turret, by 





ew pavable 
biicity, Min of ashen White 
Place, London, 8W1. Sam 


ted, Taylor's. Rotary |“ 


Wheatley Kirk, Erice & Co. 


Aucti epee 
anp VALUERS OF 1272 
SNGINEERING WORKS PLANT AND STOOCE, 
46, WATLING STREET, LONDON, 3B.C. 
16, ALBERT 8Q., 26, COLLINWOOD ST., 
MANCHESTER. NEWCASTLE-ON-TYNE. 
Telephones & Telegrams at each Address. 


Liquidation of the Lrep. 


“LA pe UNIVER- 
pom FRANC AISH.”— PATENTS concerning 
oer | machines for pode nin rotary power 
at variable speeds * WiiL1aM & JEANNEY” EM; 
(some rights of manufacture under the said patents 
being reserved). TO BE SOLD by AUCTION at 
the Office of Durour, Notary in Paris ——— 
boulevard Poissonniérd, N. 15, on Saag 
1920 at pm. Upset price (that may be 
100,000 francs. Deposit of 5,000 francs 
Apply to the Notary and to M. 
RULLANDR, Liquidator, 40 rue Notre —- 


Lorette, Paris, 
” in. 9] 2 


MINISTRY OF MUNITIONS. 





Pwered} 
for bidding. 
RN BE 





BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


GREAT SALE BY AUOTION 
of the Whole of the 
HIGHLY IMPORTANT AND VALUABLE 
MODERN ENGINEERING AND HYDRAULIC 
FORGING PLANT, 
At the NATIONAL PROJECTILE FACTORY, 
DUDLEY (WORGO.,), 
On 
MONDAY, JAN. Sth, 1920, and four following days, 


and 
MONDAY, JAN, 12th, 1920, and four following days, 
Commencing at 10.30a.m. each day. 


Comprising— 
75 B.W. ELECTRIC MOTORS, 100 HP. to 2} HP., 


and starters. 
7000 ft. run 3) in. and > M.S. SHAFTING and 


PULLEYS. 
336 HERBERTS LATHHS, Nos. 3 to 17. 
62 BOYE and EMME 8.8 and 8, LATHES, 10 in. 


ntres. 
70 Valuable 8.8. and Ra LATHES, 18 in, to 64 in. 


entres, 

wy Swift, heey & Whitney" 
Ryerson, Reed, ker, emner, Fay & Egan, 
ilwaukee, Stevens, » Lang, Redman, mmond 


others, 

400 8. and S. LATHES, 10 in. to 8 in. Centres, 
by Denham, Louden, ten, Ormerod, Dorman, Clay, 
D 
A SBLSON Ra Precision LATHH, 6 in, Centre. 
Relieving LATHES CM CAPSTAN Ne , Renecker, 

Holroyd ; an A¢ Ac iu ¢ 0. 2; Crank 


ng HES, 
40 Plain and Universal MILLING M MACHINES by 
Le Blond, Brown & Sharpe, Cincinnati, Hendy, Fox, 
Kendal, Becker, Pratt & Whitney, Van Norman, 
Kempsmith, Cocksaw, Renecker and others. 
Five RADIAL DRILLING MACHINEs, 
by Cariton, >. Nay , Fordeck 30 in., Asquith 
n., ete. 
60 DRILLING MACHINES, one, two, three and 
les, 
by Herbert, Baker, Superior Machine Co., Jones 
and Shipman, Reed, Alexander, Rockford and ‘others. 
18 stacey * SHIP: 30 eT TORE 
A WEBSTER & Ltt! 18 in, DUPLEX 
NG MILL. 
am 0 b 
by 5.0, Motor Driven, and One ene 8. 
PLANBR, 6.0 by 2.0 by 2.0 oan 
by Steptoe, —- 
. Herbert, and Butler 
A LA POINTE No. 3 BROACHING MACHINE, 
15 Valuable GEAR GENERATORS and CUTTING 
MACH " 


American Tool Co., 


MAN 
RILLING MACHIN 
BOR 
Two STIRE PLANING wy 8 
40 SLOTTING and e738 MACHINES, 
for Keyways 1} in. square by 6 in. long. 


by Brown, Barber & 
Gleason, Holroyd, Fellows, and Newar 
Six Four Spindle AUTOMATIC MACHINES, 
by New oe Co. No. 23, Cleveland 2} in. and 
in., and Potter & Johnson No. 5a. 
12 THR MILLERS, by Archdale & Arundel; 
24 parting off LATHES, for 9} in. to 6 in. bars, by 
Butler, Holroyd, Heap, ‘Huribert & Rogers, Racine 
° 


& Sherpa, 


te. 
40 Various Plain and Universal GRINDERS, with 
and without Magnetic U pos Sees lands, 
Heald, Norton, Taft Pierce, Herbert, erican 
> "Toe! Co., "Brown & Sharpe, and others. 

65 Various PERIPHERY and CUP br ratay ag! may 
by Lumsden, Baxter, Whitney, nay, Maryse, Bowe & Bean, 
Ltd,, and others; Nine ‘ool and Twist 
Drill GRINDERS, a De Whitton Centering 
MACHINE; Bar Testing and os htening 
MACHINES ; a Herbert Saco cesurin 


Machine Ferry Co.'s Testin 


3000 feet HP. HYD. MAINS, 4 in. to 
Fitth one een Return 
FORGE PLANT, ‘ 
comprising 10 qatar Gas Fired Flat 
Reverbato: yoranas, 7%. by 4 ft. 6in., 
and Air Valves and =. ae 60 ft. by 2 ft. 6 in. 


d 
pete A eer emi otal oy ela ~ ; 
Hearth Furnaces, 16 ft. by 4 ft. with 6 in 
Seen he Plungers, and W.1, Stacks. 
ost ance PLATES, | why 
LAN BOILBE, 30. ft. i. 8 ft., ps 


A Two-Girder Three-M: 
OVERHEAD & Ton TRAVEL 
46 ft. 4 in. ne 
Two cnet 
3 ton CRANES. by 
Two Motor-Type “ W. 
16 ft. radius, to lift 1 
Two Motor-Type My we ey R NWAY HOISTS, 


Morris, 
Two BLROPEIC iy Gan Frnt cd to lift 1 ten, with 


HB Gas. PRODUCING PLANT, 
Four Ne 4 size WINCOTT W: Bottom GAS. 
PRODUCERS, 

ifying 12 owt. coal hour; Hor 
ring Boiler, 18 ft. by 6 it., and 
Danks; three Keith & Blackman Belt- 

arrow Patt. Blowers, 3 in. outlet, 2000 
revs. and pipe connection ; 


THE HARDENING AND HEAT TREATMENT 
PLANT, 


capable of 
Steel Cornis 
Heater, b 
Driven 


with Ammonia Compressors ; 
Furnaces and 
Melting Furnace, 500 to boo lbs. ca 
Plumbago Crucibles ; Acetylene 
Pipe Fitters’ Plant, 

Contents; 


Pour ELECTRICAL TRUCKS and CHARGING 
PLANT, 


9 east Gas Fired 
Oil Fired 

ity, and 83 
elding Plant, 
Carpenters’ and Pattern Shop 





THE CONTENTS OF SMITHY, 
consisting of nine Single and Double Climax 
Hearths and Blowers, two Smiths’ Hammers 7 cwt. 
ty; Anvils , Swages, Stands. itsing 
es, umatic Lift Holes, Le taek epilen Mixing 
Plant, on" Storage Tanke, 600 and 

capacity, and Pumps. 
A BUCKTON’S 34 ton VERTICAL TESTING 
MACHINE, 


and 3 ewt. ca 


a small Hydraulic Testing Machine, Measuring 
Machine up to 4 m.m., by Osam Scientific 
» Venti Fans, Six Valuable yo ne 
Creeper Conveyors, by Gibbons ; « large quantit y ot 
useful Machine Parts, Aver ortable Weighing 
achines, Hyper Acme Ae and Chains, 
Ambulance Koom tents and other Bffects, which 
will be fully described in Catalogues to be had 
on application to the AUCTIONEERS, Messrs, 


Puncan J. Shedden and 
rs) B. ODBLL, 
at their Offices. 2, Priory Street, Dorw f 
ant SS Barge eee erat coe 
Norr.—for lars of other Government 
pi ah for Sal 


‘el, 2288), 
81), or at 


je, eve Surplus, price 34., bp bg 
quarterly subscription ‘of 2s. 

free payable eee eee ty ~ 
ee 
WwW. 1. 1 


a, g68 R. 
BY DIRECTION OF THE DISPOSAL BOARD 
(Facrory Disposal Brancn). 


NATIONAL PROJECTILE FACTORY, 
DUDLEY, WOROS. 


r. Duncea J. Shedden 


with > CHARLES B. ODBLL are 


instructed to OFFER for SALE by PUBLIC 
AUOTION, in = lot, subject to Conditions of 
Sale to be "read at the time, on 
MONDAY, JANUARY 5th, 1920, 
on the Factory Premises at 10.30 a.m. punctually, 
eneeey preceding the Sale of the Plant and 
Machinery, 
THE IMPORTANT pocnecamye FACTORY 
having s total area 
39,400 square yards or “AO 
including 
329,000 square feet of covered Floor ed 
soundly constructed in sections of steel gi and 
channels with brick —e slated and glass roofs 
and concrete floors, together with 
THE ELECTRIC TRANSFORMERS 
AND WIRING FOR POWER AND LIGHTING, 
The Chief Mains of Shafting and Pulleys, 
The Heating and Ventilating Plant, 
The Gas Meters and Mains for Heat Treatment 


“the Water Service and Fire Appliances, 
The Electric Master Clock and Synchronome 
Dials with aneene yy 
‘oan Compressed Air Pipe Service and Hydraulic 
ains. 
The 15-ton Fixed Weigh ers? 
A quantity of Loose rts, Fittings and Stores 
for the various Installations, all vata which are h.- 


‘out in detail in Printed. Parti 
e 


— Darles, Demmagnetiatn Set with Tate the Factory now bein 


umphries ; a Tem a gg 

Three lan king an Percin by 

Taylor & age 12 Sawing MACHINES, 12 in. 
to Gin. stroke, Kight FLY PRESSES. 


Three 200 ton DAVY SHBLL NOSING PRESSES, 
to 1500 Ibs. 
Shell Furnaces, .—¥ Rivetin, 


Toree cwt. Drop Stam 
Ackworth appre, P Markin Out’ Tables 
Nine AIR COMPR ORS, 


by Bryam Donkin, Ingersoll, &c. ; Sand Blast Plant 
by Tilghman (Room type). 
The VALUABLE HYDRAULIC PLANT, 
Six SETS DAVY’S 200 HP. a PUMPS, 
each coupled ; 
Slip-Ring Motor a: r co 
wo BERRY’S ACCUMULATORS TORS for 1600 


breaki 'Peneae 
Two DAVY’S STEEL VESSBLS, 30 ft. by Sft., 


Two WORTHINGTON'S Dup Dupies 8 
5} in. by Ayin. 


IN@ MACHINE, 
PRESSES, 


Ba nm ny 





aVy's HYD. DRAWING AND 
EROING PRESSES 


Five 300 ten DA 
PI 


are inch. 
STHAM PUMPS, National Pr 

















MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
(Puawr awp Macuiwery Sxcrion.) 





HIGHLY IMPORTANT 


Sale by Auction of 
MACHINE TOOLS, 
SHERT MBTAL WORKING MACHINERY, 
WOODWORKING MACHINERY, 
Nee ret MOTORS, 
LOUSE aig 


MISCELLANKOUS PLANT. 
(The whole of which are practically new.) 
At the NATIONAL ABROPLANS FACTORY, 
AINTRBH, near LIVERPOOL. 
On Tuxspay, JANUARY !3ru, 1920, 
and Following Days, 
At ELEVEN o'clock prompt each day. 
Com prising briefly :— 
MACHINE TOOLS, 
Hight No. 1 Capstan LATHES, by Warney and 
 tatomny and one No. 2 Ditto Herbert Precision 
Screw Lathe, maxjmum diameter 2} in. 

Four 4-Spindle ACMB AUTOMATICS Nos. 53, 
55 and 56. 

Four Auxiliary SCREWING MACHINES to 
screw from 4 B.A, to j in. thread by National Acme 
Company. 

Plain Horizontal MILLING MACHINE No. 25, 
by Belton Machine Tool Co,; Universal ‘ Mil- 
waukee” Milling Machine No. 1 B; Van Norman 
Duplex —, achine with table 35 in. by 10 in. 

Milwaukee SHAPING MACHINE, 20 in. stroke. 

SLOTTING, DRILLING and KEBY SLOTTING 
—- to cut Keyways 20 in. long by 1 in. 
wide 

Le Blond No. 1 UNIVERSAL Grinder, Churchill 
Universal Grinder, two Magnetic Chucks, 

Circular METAL CUTTING SAW to cut up to 
8} in. round by Nutter and Barnes. 

Seven New Century Bench DRILLING MA. 
CHINES, 10 in. by 14 in., by Jones & Shipman. 
Five Vertical Pillar Drilling Machines, 14 in, by 


Jones & >hipman No. 2 Vertical Drilli Machine 
ar Seem. Die Filing Machine, Hack Saw Blade 
rpener., 


18 Portable ELECTRIC DRILLS, capacity § in., 
by Biack & Docker. 


SHEET METAL WORKING MACHINERY. 

Two 50 ton Geared INCLINABLE POWER 
PRBSSHES, 2 in. stroke, by Khodes. Two 20 ton 
Ditto. Hand Screw Press, Six Arbor Presses. 
Shaft Straightening Press. 

Two Power Guillotine SHBARING MACHINES, 
to take 6 ft, and 4ft. One Treadle ditto, te take 
20 W.G., two Rotary Shears, No. 3 Size, heavy type 
to cut a/16 in. steel, by Uliver. 

Two Automatic POWBR HAMMERS, Nos. 11 and 
32, for beating Sheet Metal. 

Three POLISHING and BUFFING MACHINES. 

Four “Linisher” Surface GRINDING MA- 
CHINES, Globe Tool Grinder, Bar Straightering 
and Reeling Machine to take § in. to 1§ in. bar. 
| mad Cutting Machine to take ¢ in. to 3 in. tubes. 

Speed’ Template Cutting Machine, 29) in. 

AP, Dayle in. sheet. Two Pettingell No. 2 Planishing 
gr aie Hand Shearin we and Punching Machines, 
Angle Benders, Sheet Metal Folders, Sheet Koller 

Bending Machines, Beading Machines, Tube 
Bending Machines, &c. 
WOODWORKING MACHINERY 


y Robinson, Sagar, Haigh, Wadkin, Oliver and 
hite. 


ROLLER FEED SAW BENCH to take 42 in. 
Saws, Plain Saw Bench to take 26 in. a bn 
— Table Di jon Saw B 

6 In. Saws. Lath Sawing Machine, wits roller 
teed to take 15 in. saws, Band Saw 30 in, Pulle’ 
Seven Jig and Fret Saws, 2 ft. 6 in. square ta e 
with blower and boring attachment. 

cueme moe, WOODWORKER direct voupled 

Two 4 Cutter PLANING and MOULDING MA. 
CHIES to take 9 in. by 4 in. and 9 in, by 5 in. 
Pour Double Spindle Ver ical Moulding Machines 
and one Single Bpindle Ditto. 

Three Hi e ce ROUTING, 
REUBSSIN CHINES, with 
24 in. and 3» in, by 14 in, 

Six Vertical BORING MACHINES, 6 in. to 9 in, 
feed. Double Boring and Blocking Machine. 

Five Automatic Pr pellor SHAPING MACHINES 
for 12 ft. and 14 ft. propellors, Disc, Bobbin and 
Sin, ” . ge Sanders. n. Surfacing and Planing 





CARVING, and 
les 30 in, by 


16 ra PLANING and THICKNESSING MA- 
cures. 12 in, Surfacing and Thicknessing 
Machine. 

Combined COPYING and GRINDING MA. 


CHINE, 5 ft, 6 in, between centres. Two Qniversal 
Wood Trimmers, 16 Glue Heaters. © lar Saw 
Setter, Band oe Rolling Machine, &¢ 
7 BLECTRIC MOTURS. 
3-Phase, - periods, 460 “ae ae? 
and slip ring type from 2 to 30 HP., by Weoting- 


house, with starters and switches, 
MISCELLANEOUS PLANT. 


Seven Centrifugal Oil Separat Two Enamel- 
ling Stoves, three Dipping Bathe, Brazing and 
earths, Ti Blast A 


tus, 
two Acetylene Generators, a Plant, 300 
cub ft. per hour capacity. Three Fletcher Russell 
Blowers, 2 in. delivery, Robinson's Blectrical Ba- 
graving Machine, Pyrometers. 
25 Ton UNIVERSAL AVERY TESTING MA. 
OHINS, for tensile, compression and bending tests 
with age ng bee = recorder. One 20 ft, 


— Impact Testing Machine, Three 
Photo Printing Machines, 12 Single Needle Singer 
Sewing Machines, three Double ditto, and two 
Treadie ditto. 





atic © pe, oi taccang 
, cu . Ww 
and water tanks. me 5 


LOOSE TOOLS, &c 
ann ep hao ys all sizes by Starrett, 


a coy =e 


ae ae SE 





























"particulars and ee PRICE 2s, 
each), apply to the Auctioneers. . 
GEO. N. DIXON & CO. 
at their offices, 41, Castle Street, Liverpool. Tele- 
e 3858 Bank. Telezrams: “ —t. 3; and 
Northumberland Avenue, London W.c. 2. 
Telephone 2395 Regent. Telegrams “ * Valdinaus,” 


"ees particulars of other Government 
bookatal for sale, see SURPLUS, price 34., at all 
iis; or by quarterly subscription” of 2s. 


oe ae in advance, to the Director of 
Publicity, Mi istry of Munitions, Whitehall ‘Bat 


omg feabeg and ink SHAPTING, 
nd Pedestals. 
LBA i and BALATA Bil BELTING, wooD 
BENCHING. 


PBOARDS, TOOLS, 
OPFIOR, frrrinas AND FURNITURE. 

a Monty the AUCEIUREERS, 
s 3. GREAVES & SONS, 
Aldine Court, Sheffield. 

Telephone, Central 1116, 
Telegrams * * Greaves,” Auctioneers, Sheffield. 
prepay be particulars of ey - 
a a ‘or Sale, see Surplus, price at all Book- 
= or by Quarterly Butarripstons of &s., post 
free, payable in advance, to the Director of Publicity, 
ene of Munitions, Whitehall Place, — 








FOR SALE. 





. °. BR » 


MINISTRY OF MUNITIONS. 


BY DIRECTION OF .THE DISPOSAL BOARD 
(PLasT AND Macuinery Sxcrioy). 


= ee by Auction of 
ACHINE TOOLS, 
EW HYDRAULIC SHELL-TESTING 


APPLIANCES WITH INTENSIFIERS AND 
Misc — PLANT, 

GOVERNMENT “BOND DEPOT 1208, 

Queen’s Duive, WALrTon, LEV ERP. 





On FRIDAY, JANUARY 9ru, 1920, at 11 o'clock 
prompt. 


Com 

16 8.8. and 8.C. LATHES, Bin. Centres, by Niles, 
Bement & Pond 
14 8.8. and 8. 0. LATHES, 12 in. Centres, by J, H. 
Wilson & Co, 

13 Shell Dostag LATHHS, 13 in, Centres, by Ward, 
Haggis & Smit’ 

Eight 8. vers 8. LATHES, 12 in. Centres, by 
Bridgeford. 

19 4-Tool Turret LATHES, 9 in. Centres, by 
Asquith 
Acauteh: 6-Tool Turret LATHES, 9 in, Oentres, by 


One 4-Tool Turret Lathe, 103 in. Centre; by 
Campbell, 

No. 3 Cincinnati Vertical MILLING MACHINE. 

Five THREAD MILLERS, by Arundel & Delauney 
Belleville. 

Arundel Shell RIVETING MACHINE, 

Five-Throw Vertical HYDRAULIC PUMP, 23 in. 
ramé, 3 in. stroke, by Fawcett, Preston & Co,” 

6 in. Butler CUTTING-OFF MACHINE. 

144 NEW HYDRAULIC SHELL-TESTING AP- 
PLIANCES, each with Intensifier, principally by 
John Shaw & Sons. 

Five SHELL-NOSING FURNACES with rotary 
gear. 

Three Keith Blackman AUTO MIXERS, Size 3, 6, 
Varnishing Stoves, 4 {t. by 5 ft. 6 in. Dwight Siate 
jam nang be achine, Two Sets Beam Scales, Six Com- 
puting les to weigh 1 cwt. 

On View THURSDAY, JANUARY 8ru, or pre- 
viously by appointment. 

For further particulars and Catalogues (Price 1s. 
each) apply to the Auctioneers, 

GEO. N. DIXON & CO., 
at their Offices, 41, Castle Street, Liverpool, Tele- 
cS 3853 Bank, Telegrams “Tenacity ; and 22, 
orthumberland’ ee London Cc. 3, Tele- 
Regent. Telegrams “ Valdixauc West- 
nore. —For particulars of other Government 
y for sale, see “SURPLUS,” 
a oat or by wy quarterly subscription of 2s. 
Pubuctty payable in advance to the rector of 
wt Wintetry ef Munitions, Whitehall am 


5 oe 
MINISTRY OF MUNITIONS. 
BY DIRECTION OF THB SURPLUS GOVERN- 


MENT PROPERTY DISPOSAL BOARD. 
(PLANT aND MACHINERY SECTION.) 





PRELIMINARY ADVERTISEMENT. 
[portant Sale by Auction of 


VALUABLE MACHINERY AND PLANT, 
ELECTRICAL EQUIPMENT, 
Office Fittings and Furniture, 

At the GRIMBSTHORPE WORKS 
Messrs. bias LATED & COQ., Lrp., 
(Within the 60-pounder Shop.) 

On Monpayr, sree’ anv. 


Com stn Fa 

A 
2 es, Machines, 27 Drilling siahanen, i 
Boring Machines, Cutting-off and Centeri ing Ma 
ine. so ee ane ie ane ang + M ines, 


St.aping iebing 3 
Sevens and rly Presses’ PS —~ ‘Guillo- 
tine Shearing Machines, 


46 ELECTRIC MOTORS, 
From 2 to 500 B.HP., with Starting Panels and 
Fittings. 


ELECTRIC Saguns. 
Two and Five Tons. 


HAND JIB CRANES, 
Three THREE-THROW HYDRAULIC 
HORIZONTAL PUMPS, 


T fi 
ieee Ae a feat acd ante 
Lead Path Furnaces, Pre-heatin, 

pie Siena Dea Ms, 
ina Oe 


Ante Welghers,| eee ame 
a sar & agin 








Seat 


ce 3d., at | etc. 





Bes. For Sale, Lancashire, |¢ 


28 ft. § ft., pressure 140 Ibe. in. 
me ich fittings. — Address, “FisRPHoTA 
TUB CO,,, Aston, Birmingham. 


Heating Boiler and Fittings 


FOR SALB, in first-class condition. Being 
removed to accommodate larger installation. Can 
be seen in London.—Address, C 500, Offices of 
ENGINEERING. 


achinery for or Disposal. 


TANGYE a (STEAM). 
16 in, bore by 32 in. stroke, 80-85 
. . m., witb split plain $ a 1] ft. 
diameter, - in. face, 7 diameter 


crank s 
TANGYE ENGINE | (STEAM), 
Cyl. 13 in. bore by 28 in. stroke, 90 
flywheel, takes 10 
ropes, wheel 10 ft, diameter, 6 ‘in. 
iameter shaft, 


ROBEY oe 1% STKAM ENGINE. 
bore by !0 in. stroke, 180 r.p.m. 
BELT DRIVEN. ‘AIR COMPRESSOR, by Schram, 
Harker & Co., London. 
linder in tank jacket bore, stroke 
2 ft,, 6 ft. ee by 12 in. face fly- 
wheel, bea 
One SECOND-HAND H DRAULIC PRESS. 
4 ft. 6in. stroke, 30 in. ram, working 
are 1200 Ibs. per sq. inch. By 
ohn Shaw & Co. 
One NEW HYDRAULIC PRESS. 
4 ft. 6in. stroke, ram 27 in. diameter, 
wore ——_ 1200 Ibs. per sq. inch. 


n Sha’ 
COLBURN pri ceing MACHT NE (Second hand). 
Rising and falling table, eight spindle 
speeds, variation traverse, spindle 
= in. centre from frame. 
Fitchburg Machine Co., U.S.A. 
cond hand). 
ll in. centre, sliding, surfacing and 
—_ hollow spindle, double 
back geared, three-s cenes, admit 
between centres 4 ft., overhead 
countershaft. (No change wheels. 
Three CIRCULAR PARTING OFF MACHIN 
To cut up to 6 in. diameter steel bars. 
One Fawcett, Preston & Co. 
Twe Clifton s Baird, Ltd 
Three 20 in. diameter H.P. S1RRUCCO FANS, with 
4 in. outlet, 8 in, water gauge at 1700 
v8. per minute. 
Address, C198, Offices of ENGINEERING. 


[he following Important 


HYDRAULIC PLANT 


and 
MACHINE TOOLS 

available for IMMEDIATE DISPOSAL :— 

One tons Vertical Combined Piercing and 
Drawing Press. 

One Strengthening Block and Head. 

Two Hydraulic Intensifiers. 

One spare set of (olumne. 

Four sets of 200 B.HP. Electrically driven three 
throw Hydraulic Pumps, complete with Starters, 








r.p.m., with ro 


One LATHE, 





Two Hydraulic Accumulators, Ram 30 ins. dia. by 
20 ft. stroke. 

One Mild Steel Air Vessel 8 ft. by 30 ft. 

Accumulator Service Pipe work, Valves, &c. 

High pressure Stop Valves, Low ure Exhaust 
Mains, Sluice Valves, Momentum Valves. 

One 160 HP. three throw Horizontal Electrically 
driven Hydraulic ‘Pump, complete with Contactor 


One Berry 60 HP. B.T.H. Motor and Pump, 
complete with Contactor Gear. 

One Rice Accumulator, 9 ft. by 16 ft., complete. 

One Keceiver 4 ft. by 14 ft. long, complete with 
all Pipe connections and valves. 

One 6 arm 3800 tons Banding Press, complete 
with valves. 

One 6 arm 3800 tons Banding Press, complete 
with valves, 

—_= 550 - mon apes Fees re ed — 
Waive, Grecatin er a large quantity of Spare Stop 
Valves, Vaives, ow Pressure Valves, 
ne 3 Valves, i h Pressure Tees, U. Lea 


Packing. 

600 ft. of 5 in. HP. amg =| A sues 

600 ft. of 6 in. HP. Steam Pi pint. 

612 ft. of lin. HP. Hydraulic ~ sa 

eI Furnace 4 ft. 6 én, 
meee, wi Hinged Door and 
Press. 

The above plant is in excellent condition, having 

been in use only a mans Gane time. 


a _ Steam Pi » aw 
woe ioe 1200 tons Pointing 
40 Tangye Lathes, 18 8 in. | by 24 in. Centres with 
1 ee mgths of bed, 24 poy fey en 2 


Surf , and Screwcutti i Sa 
Hand | Compound, Swivelling Tool ‘itest Aitall Stocks, Cat 


head steadies, Former ‘attachments, 4 Jaw Obucks, 
All direct Moter Driven (Moters detached). 


ee 


ang 3 in. Centres, 
in Gores by Tanga es, 


Lang, Herbert, ate 


aes fore ok 10 ton Broadbent Crane, Span, 38 ft., 
Blectrically driven 
One complete § ton Broadbent Crane, Span, 28 ft., 


es 
i pertleulars —_ be su’ 


on & ° 
can made on 
HARP SONS & BEAN, Lrp., 

5 = \Waddam's Pool Works, 





{Dec. 26, 19109. 








a CUPOLA FOR FOR SALE. 


e Foundry Cx Cupola, in good 


nD 
O condition, capable of me 


four tons of 
pe be. Made by Davies, West Gorton, 
ery immediate.—Address, C 456, 


Offices of Manchester.” Delivery 


Ka Sale, Pair Compound In- 


verted 250 HP. ENGINSS, 60 revs.. 10€ Ibs. sq. 
inch. In good condition. —Apply, DUGARD BROS., 


Lrp., Bridge Street West, Birmi C 458 
"FOR IMMEDIATE Di Di SPOSAL. " 
i he following Hi igh Class 


MACHINE TOOLS in excellent condition ; 
ae Tangye” LATHES, 18 in. and 24 in. Centres 
ng lengths of ‘bed from ft. to 54 ft. 
ion ag Ae with Sliding, Surfacing and Screw. 
a Key otions. All geared heads. See ound 
Swivel ‘ing Tool Rests, Tailstocks, Cat Head Steacies, 
Former ttachments, 4-jaw Chucks; all Direct 
Motor Driven. Motors detached. 
These tools are as good as new, only having been 
ay a short time. 
oar mnyorpent for inspection can be made upon 
me Ne on to: 
A. HARPER, SONS & BBAN, Lrp., 
Waddam's Pool Works, 
Dudley. 
C 468 








illson Lathes 
FOR IMM ss DBLIVERY 
FR STOCK, 


8 in, Centres Straight Bed Lathes with either 
6 ft. or 8 ft. Bed. 

Willson Lathes nena brought higher prices for 
secon:t-hand —_ than to-day’s quotation brand 
new from the fi 

SMITH, BARKER & WILLSON & CO., 
Machinery Hail, 
North Morton . Halifax. 


‘Phone: 166. ire: “ Lathe” Halifax, 


C478 


(Chains (Electrically Welded or 


hand made) for all purposes; also Chain Fit- 
tings, Rings, Hooke, Swivels, Bhackl ies, &c.; Pulley 
Blocks for use with Ch sins, Wire Rope or Hemp 
Rope i Repetition Smithwork and Castings, plain or 


med. Reliable quale | rom pt deliveries and 
reasonable prices.— iis (Cradley — 
Limited, Cradley Heath, Staffs 


ko Tor Sale.—In Good ok anaing 


CONDITION :— 

Two cylinder compound Robey ENGINES, having 

cylinders 12} in. and 20in. diam. by 26 in. stroke. 

e engines are designed to give 120 1.HP. with 
steam at 120 Ibs. pressure at the stop valve. 
Diameter of s gp 10 ft. by 16 ins. wide, main 
bearings 6 in. by 12 

One Robey, poeuguiter compound vertical 
ENGINE, suitable for working with a pressure of 
120 Ibs. per sq. inch at the stop valve, designed to 
run at 300 r.p.m. 

One Lawrence Scott compound wound bipolar 
GENERATOR, giving 190 amp. at 105 volts., speed 
300 r.p.m. direct Score to above vertical "engine 
on a combined bed J nn 

One MAIN SWITCHBOARD with main and 
circuit switches. 

e Newton compound wound direct a 
GENERATOR, 80 amp., 105 oe 850 r.p.m 

One ditto, me at 800 r.p 

One Crossle ENGINE, 1 10 B.HP., cylinder 
shen bore by ste in. stroke, complete with gas bag, 

jencer and water tank. 

The above may be inspected at any time between 
8.30 a.m. and 5 p. 
‘Kppiy—Chine BNGINEER, 
tford Manufacturing Co., Ltd. 
Delectaland, 
Watford. C319 


Manze Engines, Two Sets of 








18} in., 28 in., 48}-in. by 28-in. stroke; 180 Ibs. 


working 300 1.HP.—Apply, 
DAY UMMBRS ~ i ¥e 


CO., Lrp., Northam Iron 
Works, Southamocton. B 602 


Gtirk High-Speed Planers, 


3g ft. by 33 ft., — ~~ boxes, motor- 

driv eavy mde 

No. 36 SMITH & COVENTHY PL: PLAIN MILLER, 
single pulley, near 

BECK ER No. SC VERTICAL hi MILLING MACHINB, 


NEW 
ALFRED. HERBERT No. 3 VERTICAL MILLING 








MA 
thers | No. 2 CINCINNATI VERTICAL MILLER, CONE 
D 


RIV 
No. 2 KEMPSMITH UNIVERSAL MILLING 
MACHI 


NES. 

No. 3 KYERSON HIGH POWER PLAIN 
MILL all drive, table 63 by 12j in. 
POLLOC RAY Swing COMBI- 

NATION TU 
KENDAL & GENT 18 in. Swing COMBINATION 


GIS COMBINATION TURRET LATHES, 
GrsiiOLt "se for WHNTIOAL BORING MILL, 
BULLARD "30 in, VRRTICAL BORING MILL, 
ROL Ana enenne sh am 


attachm NE. 
NORTON 4 1 PLAIN GRINDING MACH! 
NORTON eo uy 2 PLAIN GRINDING 
MACHINES. 


MACHINES, MULE or BU 
14in stroke by 10 r 4 bed Double Headed "BUTLER 


¢ 
AB Ltp., 
JOHE MACH. (Machinery), 
Tel. 78 Hyde, 





TRIPLES, ready in six months, cylinders, ~ 





No. va. PORTER, & JOHNSON CHUCKING 
RE eT ANS, AUTOMATIOS, PLANERS 
and SOREWING MACHINES. : 


m1 





™~ 









oy 
6, 


les Pel 


h cam- 


HIN, 
DING 


TTING 
UTLER 
CEING 


ANERS 



































team (ii she Boilers. 1360 
Sree ae ae ne | EO 








{ 
guaranteed, latest model. WHAT OFFERS ? | } 
149, B.C: 1. r 
—A. G. PELLEY, Pan inoioe Bead, i 678 | , . 
Tool Steel a peed and hes caoetas, eemaoe avoesbcto r Sale 
Ordinary Carbon) FOR Scie over 1920, HORIZONTAL 3 THRO RAULIC Fe — 
Enquiries invited from buyers of one ton and pi tens! 85 AF ey pt ute, 2240 Ibs. pressure, MOTOR-DRIVEN 
upwards. — Apply, THE. "EMLIANGH “GTHBL | geared pede volt, 28 ck cycle, S.phase  saee = . ohw ne ithe met = 
Cross Street com tomatic “ Contractor ” plan Tool Boxes. 
ORES, ee 55 Baha, mtr —Address, The PHOMNIX RICAL Condition as new. Makers, & Co. 
. Lrp., 32-36, Broomielaw, Glasgow. B él Price and culars from— 
‘or Sale 5HP. Motor, ¥, MOVINNIB & CO., Lzp., 
600 r.p.m., 290 velte, D.C., by Holmes & Co., Rez Sale—Two 3-throw Mavistank Quay, 1819 
Newcastle-on- ne, with Switch ‘and Starter. lasgow. 


Apply, FRANCIS MORTON & CO., Ltd., Garston, 
Liverpool. a C 397 


enerating Sets For Sale. 
Two 400 K.W. 500/550 volt D.C. GENERATING 
SETS, consisting of “Bellis” Triple Expansion 
E ngines coupled to Westinghouse compound wound 
—— delivery can be 

Tak ore ELECTR OAL. co., Lrp., 





36, Broomielaw, Glasgow. C 412 as, 





ke. Sale, Patterns and Draw- 

INGS of Brick and Tile-making Machinery. 
Full particulars on application.—Address, 0 375, 
Daees of ENGINKERING. 


60 Kw. Direct- Coupled 
a STBAM SET, ed 
volts D.C., .m., oahu bary 5 ._—BOROUGH 
EL WOTRICAL. NGINERR, Bury St. mea yo 


TT'wo 50 HP. Ruston Crude 


OIL ENGINES. 
One 20HP. HORNSBY OTL ENGINE. 
“WE” ti GAS ENGINE by Crossley. 
Two COLUNIAL BUILERS by Robey, 100 lbs, w.p. 
Four 60 N, aa LOCO TYPE BOILERS, 160 lbs. 
working press 
HAR H. "GARDAM & CO., Ltd., Staines. 
B 926 


(fers Wanted for Two 


HYDRAULIC BALING PRESSES (used for 

Peat Moss Litter), complete with Tangye pump, 
yulleys, &c. Can be seen at works dismantied.— 
rite for order to view, B. BERENDS, a 
62/63, Queen Street, B.C, 4. C 262 


9()() Tons New Steel F-.B. 


RAILS, 20 lbs. per yard, with Fish- 
plates and Bolts and 54,000 Steel Sleepers to ma 
for 24 in. Gauge. 
Send in site 
THOS. W. . WARD, Lrp., 
Albion Works, 
Sheffield. 
C 299 














“FOR SALE. 

Six 10 in. centres all geared head, S.S. and 8. Lathe, 
on 8 ft. 9in. gap bed, by T. Ryder & Son. 

Six No. 3 “‘ Ryerson Conradson ” High-Power Plain 
MiJling Machines, all geared head. 

15 in. stroke Shaping Machine, by The American 
Tool Works Co. 

Two No, 4 Alfred Herbert’s all geared head 6% in. 
centres Capstan Lathes. 

Six 9$in. centres Double Geared Lathes, on 7 ft. 6 in. 
straight bed, by Darling & Sellars, 

Heavy Horizontal Milling Machine, by Pratt and 
bag = 

30in. Bullard Vertical Boring Mill, with 4-tool turret 
on cross slide. 

35in. Bullard Vertical Boring Mill, with 2-tool boxes. 

14 in. by 15 in. Ormerod Crank Shaping Machine. 

124 in, centre S. S. and 8. Lathe, on 15 ft. straight 
bed, by J. Lang & Co., Ltd 

ATALOGUE of Stock MACHINERY, oe 
LOTS, free on ap 


vier 74 
HOS. W. WARD, LTD., ALBION WORKS. 
Tel. *‘ Forward, Sheffield.” SHEFFIELD. 


er Sale.— Powerful Horizon- 


TAL Belt-driven Twin AIR COMPRESSOR, 
ity 985 cubic feet. 
mé Horizontal Steam-driven AIR COMPRES- 
SOR, by Larmuth, capacity 250 cubic feet. 
Several Belt-driven COMPRESSORS, capacities 
from 25 to ad cubic feet. 
Two * ” Compressed Air — DRILLS, 
with Swivel and Adjusting Sere 
Two “ Ingersoll "-Steam-driven COMPRESSORS, 
capacities 250 and 285 cubic feet. 
RIDDHL & OO., 40, St. Bnoch Square, Glasgow. 


Fer Sale. — One Jones and 


Lamson 24 by 2 FLAT TURRET LATHE. 
One Stern's No, 3 WET GRINDER. 
One 10 ton Buckton TENSILE TRSTING 
MACHINE 
— Sets Roets BLOWERS, with iron re- 
veivers. 
One SLIDING AND ane LATHG, 13 in. 
centres, 24 ft. bed, extendi: 
Two "Gisholt”” TOOL G@ BRS. 
Six Girder Wall Radial DRI LLING MAOHINES, 
1j in. spindles, to drill 1 in. holes 
One Powerful PLANING MACHINE, to plane 
24 by 5 by 5 ft. 
Powerful Radial DRILLING MACHINE, 3} in. 
spindle, 9 ft. arm. 
Excellent Side PLANING MACHINE, og Kendall 
» —— 7 * by 4 with oo comple 
ne No. rown “ Universal” ~ 
ING MACHINE ~—e Gump 
One “Landis” Plain GRINDING MACHINE, 
admits 32 in. between centres. 
One Belt-driven Pneumatic Power HAMMER, by 
Alldays & Onions, suitable for as or light 
smith and forging work ; equal n 
One “Herbert” Twist Drili 
uAcuten GRINDING 
One PLANING MACHINS, table 12 ft. 6 in. by 
3 ft. 6 in., two Tool Boxes. 
One Powerful Vertical SLOTTING MACHINE, 
5 ft. 6 in. stroke ; at 
feeds with 
and Hunter, 
One 24 in. Lang's 
LATHE, 


ame ENGINE, 8 in. cylinder by 16 in. 


One Pair 9 in. | ENGI 
, Oe Superior Hdchards’ 8 1D PLANER. ¢ fi. by 














7 ft. revolving table; automatic 
h-speed return; makers, Campbells 


“SERPACING | End BoninG Section 





HYDRAULIC PUMPS with 200 h.p. 480 volt, 
direct current motors and centrol gear.—Address, 
B 618, Offices of ENGINEERING. 


Pilectrical Plant For Sale. 


GENERATING SETS, 100 to $0 reriods. Kw., Direct 
Current ; be Oo DO all coon he. 
MOTURS Dy 1 types, &c., up to 


300 HP. 
ae CONVERTERS, TRANSFORMERS, 


pencitis solicited forall classes of ELECTRICAL 
PLA! T and MATERIAL, We can often help you 
~*~ of aa ge ae 
¢ are always open to purch d 
Electrical Plant. 
THE PHC@ENIX ELECTRICAL OO., Lrp., 
32-36, Broomielaw, 
Glasg 8030 


Hest Wood & Co., Ltd, 


Dept. N., 
NBWCASTLE-ON-TYNE. 
** Hawod,” Newcastle-on-Tyne. 
Tel.: 980 Central, ‘Newcastle-on-Tyne. 

Have available for Immediate Deliv very 
AUXILIARY HAULAGE es EL RIC, 
COMPRESSED AIR, or STEAM-DRIVEN. 
Several 15 HP. BLBOTRICALLY-DRIVEN 
HAULERS, 500 be es 60 periods, or alternatively 
500 volte, D.C. equipment 
Several 10 HP. LEOTRICALLY-DRIVEN 
HAULERS, complete with 500 volts, 50 periods, or 
alternativel: 600 volts, D.C. equipment. 

Several STEAM or COMPRESSED AIR HAUL- 
AGE ENGINES, double drums, cylinders 7 in. bore 
by Kae in. stroke. 


Gauge LOCOMOTIVE. 
One 2% ton Jeffre 7 Blectric Trolley Standard 
Gauge LOCOMOTIV 
Also available for Immediate Delivery. 
Several ‘“‘Huwod” Portable Oompressed Air- 
driven CHNTRIFUGAL PUMPS. 
“ Huwod”" Pneumatic Pick Axes, Coal Cutter 








Tel. Add. : 


Hose, &c., &c. 

Also for Early Delivery. 
One 2in. , e- 24in. Jeffrey SINGLE ROLL 
CRUSHER or BREAKER. 


a a capacity of, 
approximately, 70 tons of coal ou 

One Jeffrey SWING HAMMER PULVERIZER, 
having a capicity of 60 tons of coal Zin. to dust 


per hour. 
Jeffrey Self-propelling WAGON and TRUOK 
loading coal, coke, sand or 


LOADER, suitable for 
similar material 6975 
HUGH WOOD & OO., Lrp. 





Ga. R. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS, BuiLpres, AND Facrorres SECTION). 
ker Sale by Private Treaty : 
NATIONAL SHELL FORGING 
d 


an 
CAPTRIDGE CASE PRESSING FACTORY, 
Edge Lane, Liverpool. 








To be disposed of in one Lot. 
The following tc a brief description :— 
SITUATION. 
Fronting the Main Road from the City te Broad- 
an, Huyton, etc., about 2} miles from the Town [ 
al 
Goods Station (Rage —_ 1 mile, and Passenger 
Station fBage Lane) } 
STRUCTION OF BUILDINGS. 
The principal buildings comprise :— 
Ground Area 
ft. super. 


CARTRIDGE CASE FAOTORY con- 
structed in steel with corrugated iron 
walls and roof with continuous sky- 
li -4 11,770 
T FORGE of similar construction 
INERAL STORES, BOND, EX- 
BN MINATION. PACKING, AND 
DESPATCH ROOMS, Brick walls, 
—— rincipals, boarded and felted 
th continuous skylights 
OFFICE BLOCK. Timber and corru- 
= iron construction with = 


MESS. ROOM BLOCK =. 

The remainder include Tool Rooms, 
Pump House, Jotner’s Shop and 
various auxiliary buildings, 

Total ground area of buildings about 


The land is the 
Liverpool, from w 
obtained 





51,000 ft. 
super. 

og of the Corporation of 

long lease could be 

2 = —- terms, for 

such port! is required for tery purposes. 

LIGHTING AND POWBR— Blectric.- 

WATER —Public Main 

SIDINGS—Private sidi ner laid down connectin 
with the L. & N.W. The Corporation wi 
me a right of as by arrangement, over 

orming the connection. 
OFFIC ACCOMMUDATION—For 74 Clerks. 
eo ROOM ACCOMMODATION—For 166 Per- 


Further particulars and may be obtained on 

application to the Controller, Land and Factories 

» Disposal , Charing Cross Buildings, 
Embankment, W.c, 2. 





2 6880 
RIDDEL & CO., 40, St. Enoch, Glasgow Square. 


Nore.—For particulars of other Government 

Hine arte bane for sale see “SURPLUS,” ex at all 

= ane monaty subseri of 2. post 

Pavlices i Saniiions, Whitehall 
2 . 

Place, cy, ,initey of C191 


ton Feftroy | Blectric Accumulator Standard | °” 





Plant fo for Sale.—24 in.Shaping 


MACHIN®, three in. LATHES, 48 in. 
VERTICAL "DILL, ELEOTRIO MOTORS, Hak 
VES, two unused GRIDLEY 

MAT ios, eae Wm. ASQUITH ‘i919). the. 

ee Well, Halifax. O 380 





On Apmrranrr List, Central Telephone 107 Y 


BELLISS a MORCOM. 


GHAM. L7a. 








Self-lubricating Steam Air 
and Gas Compressors, Plants, 
Oll Engines and Parafin He 





OLE Ss ‘OR SALR, No, 112459, with Tanks 
complete; recently bought Guvernment Air ’ 
Farnborough, but power now insuffictent for pur- 
chasers’ use. New 1916; believe perfect condition 
and little used. Priee £600, tery, , 
borough.—Address, O 317, Offices of ENGINEERING. 


A2 Opportunity Occurs to 
a LIGHT ENGINEBRING 
BUSINESS, at an inclusive figure. k in Trade, 
Plant, Goodwill (including orders in hand value 
£6, 600), ¢ _ Layee premises situated at S 
ham. js COMP! fall details wri to 
R. H. COULING OMPANY, 4, mamma 
Row, London, W.C. 1 


or Sale the Following :— 

23 20 HP. 440 volts, 2 phase, 25 periods, 
slip ring, 710 r.p.m, MOTORS, by Westingt house, 
with Itchin pillar starters, almost new; cheap.— 
ROBERT WALERR, 2, Oswald Street, + e tar 


Fer Sale, 375 Built Steel 
BRIDGE CROSS GIRDERS, 15} ft. leng by 
a ft. deep by 8} in. wide. Suitable for collieries, 


JOHN JACKSON & CO., Lrp., 
Balmoral Street, Scotetoun, Giasgow. CO 225 


Ro Sale.—1000 Kw. Turbo 


SET with Oondensing Plant. 
TURBO ALTERNATOR SET with Surface 
Condensing Plant, entirely new, for Immediate 
Delivery. 
Steam pressure, 156 lbs. 
Superheat 240 deg. F. 














Alternator ca) ty, 1000 Kw. 
3300, 550, or 2000 volts. 
50 cycles. 


3000. r. p.m. 
Address, C 126, Offices of _ENGIvEERING. 


Hydraulic Presses For Sale, 


in good condition. 

750-Ton Davy Bros. DOUBLE PUNCH PRBSS, 
6 ft. daylight, 1£00 lbs. per square inch. About 
35 tons weight. 

Two 150-Ton Shaw Design SHELL PRESSES, 
2 ft. 9 in, daylight, 1500 lbs. per square inch. 
About 10 tons weight. 

Drawings may be seen and full partioulars 

obtained on “Ewer 

eemescpsans EOTRICAL qrossen ate Lrp. 


© 466 


lectric Lam .—Manufao- 
turers of First-class ons Wire Lamps 

have FACTORY THROW-OUTS, and odd sizes 
FOR SALB. Very Cheap, from 1s. 24. each. Sound 
delivery guaranteed an * good burning. Write for 
uotations, giving particulars of Voltages and 
Gandie-powers required._STOREK BEPER, Corona 
Lampworks, Lrp., Ascham Street, St. Pancras, 
London, N.W. 5, 0 26 


ifton J 











+ - 
500 Kw., D.C. Steam 

GENBRATING SBT, By Browett Lindley, 
Triple Expansion Enclosed mone coupled 
Multipolar Generator 440/500 volt 

Twol70 Kw. BELLISS SIEMENS GENERATING 
SETS, 220 volts, 750 amps., 380 revs., Cylinders 
12 in. and 20 in. by 10 in, stroke, spare Armature. 

One 200 Kw. GENERATING SET by Sissons 
Peebles, 220 volts D.C., compound wound, 

650 HP. HIGH SPEED VERTICAL ENCLOSED 
COMPOUND STEAM ENGINE, by Belliss, latest 
t in new condition. 

B.HP. HIGH SPEED BNCLOSED OOM- 
POUND STEAM ENGINHE, by Allen 

300 HP, TRIPLE EXPANSION OPEN TYPE 
VERTICAL STEAM ENGINE, af Davey Paxman. 

400 Kw. 500 volt D.C. GENERATOR, Rope 


Drive. 
HARRY H. GARDAM & OO., Ltd, neeraet 








MISCELLANEOUS. 
ON ADMIRALTY LIST. 


John Kirkaldy, Ltd., 


London Office: 101, LEaDENWHALL 8r., B.O. 3. 
Works: Bury ‘Basex. 


ee meer and Distilling 


sae aren Harel Ice 


Food Water Water Filters. 

va, 

Fresh Water 1 Distillers. 

Main Feed Pu —. 

Combined Circulating and Air Pumps. 
Auxiliary Surface —— 


Charles “McNeil, Tt 


KINNING PARK stremavuan” FORGE, 
GLASGOW. 

Makers of Heavy Forged Shafting 

Turbine Wheels, Motor Car Stampings. 





= MILL, aay HaRLow, 


Plants. 
ng Machinery. 





7611 


gine, 90 B.HP., Black- | 





J.BRUNDRIT 44 Water St. LIVERPOOL 
THE SCOTTISH 
STAMPING & ENGINEERING Go. Lp., 


Drop Forgers 
and Stampers, 


NEPTUNE Wor«s, AYR. 


See last and next week's Illustrated Advort. 


BURCKHARDT ENGINEERING WORKS 


Compressors & Vacuum Pumps: 


26, VICTORIA 8T., WESTMINSTER, 8.W. 1. 
Works: BASLE, SWITZERLAND. 


See Illustrated’ Advt. alternate weeks. 























STRUCTURAL & MECHANICAL 


DESIGNING ENGINEERS 


Imperial Engineering Service, 
60, Mark Lane, E.C.3. _ Tel. 6309 Avenue. 


Modern Designs, Clear Details, 
Neat Tracings. 81 




















“ GUNTHER’ 
For NS 
Cupolas, &c. 
CENTRIFUGAL 
PUMPS. 
W. GUNTHER 
and SONS, 
ey LEELA MM. 708 
, RELIABLE BOURDON 
° STEAM GAUGES 
: High Speed 
, Indicators. 
a BUCHANAN’S 
3 ENGINE COUNTERS, 
=z Engineering caoemeeeet 
Manufactur 
HANNAN « BUCHANAN 


78. Robertson St., GLASGOW. 


French, Belgian 

and English 
MOULDING AND 
SILVER SAND 


For prices apply to— 


HENRY MEAD & CO. 























SEND US YOUR ENQUIRIES, 
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ARSHAU SONS & SEO 





Caleutta, Bombay, Lahore, Madras. 


OANADIAN DIPOT — 


Saskatoon, Sask. ai EN Ginter: sos KER 
BRIGHT COMPRESSED 


SHAFETIN ds 


ROUNDS. HEXAGONS. FLATS. SQUARES. 
KIRKSTALL FORGE CO., LTD., NEAR LEEDS. 


COLONIAL TRANSPORT, and 


DIRECT-TRACTION PLOUGHING, 
C AGRICULTURAL SERVICES. ° 
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| Caen AP 1 GH1E ST QP NSW : ses J 
PAZ ALES 


* 


REDPATH, BROWN @& CO. LTD. 


COMPLETELY EQUIPPED WORKS AND STOCKS AT FOUR CENTRES FOR THE 
FABRICATION OF ALL CLASSES OF STEEL STRUCTURES AND FOR QUICK DELIVERY. | 


SPECIALITY—SUPPLYING STRUCTURAL STEEL WORK FROM 
STCCK MATERIAL WHICH ENSURES QUICK DELIVERIES. 











DESIGNS AND ESTIMATES PREPARED BY EXPERT TECHNICAL STAFFS FOR STEEL FRAMED BUILDINGS, STANCHIONS, G!RDERS, 
ROOFS, BUNKERS, ETC. 


EDINBURGH. Registered Office: 2, St. Andrew Square, , Office: 19, Waterloo St. 
Suemees:: Bt Andrew. Sicel Works, Ribion Read. GLASGOW: ——s Works : North Canal Bank St., Port Dundas. 


3, Laurence Pountney Hill, Cannon St., E.C, 4. 
LONDON. Riverside Works, East Greenwich, S. E. io. NEWCASTLE. Milburn House. 


MANCHESTER. Westinghouse Rd., Trafford Park. BIRMINGHAM. 47, Temple Row. 7914— 


STRUCTURAL ENGINEERS & STEEL MERCHANTS 


of 
Printed for the Proprietors by Harrison & Sons, at the Bedford Press, 20 & 21, Bedfordbury, in the Parish of St. Martin’s-in-the-Fields, and Penis by Ouapnme Bousek Yous soN, at the Offices o: 
od ENGINEBEING, 36 & 38, Bedford Street, ‘in the Parish of St. Paul, Covent Garden, both in the County of Middlesex.—December 26th, 1919. 












































